THE 


BRITISH JOURNAL 
OF 


PSYCHOLOGY 


EDITED BY 


JAMES DREVER 


WITH THE ASSISTANCE OF 


GC. BURT 


AIDED IN THE SELECTION OF PAPERS BY 
L. S. HEARNSHAW GCG. RYLE 


M. G. KENDALL W. J. H. SPROTT 
R. H. THOULESS 


F. C. BARTLETT 
E. A. BOTT 


R. S. CREED T. H. PEAR 
G. C. DREW 
ASSISTANT EDITOR: IAN M. L. HUNTER 


VOLUME XLVI, 1957 


CAMBRIDGE 
UNIVERSITY PRESS 


AT THE 
1957 


Printed in Great Britain at the University Press, Cambridge 
(Brooke Crutchley, University Printer) 
and published by the Cambridge University Press 
Bentley House, 200 Buston Road, London, N.W. 1 
American Branch: 32 Bast 57th Street, New York 22, N.Y. 


Agents for Canada: The Macmillan Company of Canada Limited 


Time atiantte Co ee oe aoe A আআ এজ 
Erureay EAC 5৮ ৭-5৪৫ 

i BAVIO t  - b 

Luton 


0 
| 


kiln N' 


@& 


AL 


পা 


১০ 


CONTENTS OF VOL. XLVII 
PART 1. FEBRUARY 1957 


Determinants of SOHO in the rat. I. Situational factors. চস P. L. 
BROADHURST . a s 

The assessment of anxiety as an intervening variable in the NA be- 
‘haviour of M.D. subjects. Galvanic skin response and leg-persistence 
indices. By JoHxy BE. Toe y 


Neuroticism in children. I. An investigation of normal and neurotic group 
differences. By J. G. THoRrPE and D. P. JAMES 


Cognitive inference in perceptual activity. By M. D. VERNON 


Personality and perception: the constancy effect and introversion. By 
J. AMOR ARDIS and ELIZABETH FRASER . 


Visual discrimination of orientation by octopus. By N. S. SUTHERLAND 


Corrigendum . 


Publications recently received 


PART 2. MAY 1957 
Individual differences in reacting to ETA OH feedback. bl TE 
BrAUMoNT and B. M. Foss k 


Discrimination and operant extinction. By H. M. B. HuRWITz and J. Currs 


The psychological refractory phase. By THomAs MARILL 


The normal distribution of intelligence: @ critique. By D. G. Lewis 


A one-way window. By C. B. HINDLEY and FRANK FALKNER 
flict and choice time. By D. E. BERLYNE 


Con. 
Personality factors and the rate of conditioning. By CYRIL M. FRANKS 


An experimental investigation of sewing-machine skill. By W. T. SINGLETON 


A note on the role of ‘guidance’ in learning. By J. M. vox WRIGHT . 


Attention to change, conditioned inhibition (sd 5 and stimulus satiation. By 


D. E. BERLYNE 
A note on the fallacy of the tbat) fallacy’. By J. R. SMyTHIEs 
Publications recently received 


Other publications received . 


PAGE 


! 


13 


105 
106 


PART 3. AvGusrT 1957 


The distribution of intelligence. By CYRIL BuRT . 


Corrigendum . 


On the validity of applying communication theory to experimental psycho- 
logy. By E. CoLix CHERRY 


On some psychophysical techniques employing a single manipulandum. By 
LAWRENCE WEISKRANTZ 


Perceptual and personality dynamics in reactions to ambiguity. By VERNoN 
HAMILTON 


Frequency, recency, association value and tachistoscopic identification. By 
G. W. H.. LEYTHAM 


The prediction of examination marks of mechanical engineering students at 
King’s College, Newcastle. By R.. F. GARSIDs 


Shape recognition in rats. By P. C. DopwELt 


Publications recently received 


PART 4. NovEMBER 1957 


Individual differences in intentional and incidental learning. By MAvis 
PLENDERLEITH and LEO PosSTMAN . 


Rubella deaf children: a Rorschach study employing Munroe inspection 
technique. By D. MARJORIE BINDON 


Previous knowledge and memory. By E. C. PouLTox . 


Measures of Subjective probability. By JoHN CoHEN, E. J. DEARNALEY and 
C. E. M. HANSEL 


The qualitative investigation of intelligence. By ANN SHEDDEN MCCOLSKEY 


The solving of three-term series problems. By IAN M. L. HUNTER 


The influence of extraneous stimulation on the reaction time of schizophrenics. 
By J. TrzARD and P. H. VENABLES 

The boundaries between the person and the world: a note on the paper by 
Gardner Murphy. By LEox LITWINSKI . 


Publications recently received 


176 


189 


306 
307 


INDEX OF 


PAGE 

ARDS J. A. . হ্‌ 48 
BEAUMONT, J. T. 85 
BERLYNE, D. E. 106, 138 
Bixpox, D. M. . 249 
BRroApHURST, P. L. 1 
Burr, C. ঠি 5 . 0 4 + 9 161 
CHERRY, E. C. . . & + 176 
ConExy, J. 271 
Currs, J. 90 
DEARNALEY, BE. J. . . 3 271 
DopwELL, PC. » 221 
FALKNER, F. . . s « + 105 
Foss, B. M. t 85 
FRANKS, C. M. . ’ “ Yt = HB 
Fraser, E. ¥ ¢ Ee * 48 
GARSIDE, R. F. 219 
HAMILTON, V.. 200 
HANSEL, C. BE. M. 271 
HuxDLEY, C. B. 105 
286 


HuxrER, I. M. L. 


AUTHORS 


Hurwirz, H. M. B. Y ডি i) 
JAMES, D. Bs Fr i ডি ly 26 
LEWIS, D. G. . = চট, LG. 4 ্ 98 
LEYTHAM, G. W. H. ঠি < « 216 
LITWINSKT, L. 306 
MARILL, T. ঠ 983 
McCoL.SKkEY, A. S. . i ‘ 5 s 216 
PLENDERLEITH, M. . 241 
PosTMAN, L. . ৰ্‌ 3 ঠি Ee » #41 
PovLrox, E. C. s E a gs -. 259 
SINGLETON, W. T. . =) Ls , A 4127 
SMYTHIES, J. R. & 5 S 141 
SUTHERLAND, N. S.. =. tl, হু ক 55 
"THORPE, J. G.. ER 4 > 5 E ্ 26 
TIZARD, J. শৰ ঃ E % + .*" 299 
ToxaG,J. E. . s ্ি তা “ ly 13 
VENABLES, P. H. . 299 
VERNON, M. D. a ন i b, a 5 35 
WEISKERANTZ, L. 3 is ও টু EM 189 
WRIGHT, J. M. vox. 4 = 138 


INDEX OF PUBLICATIONS REVIEWED 


Acta Physiologica Scandinavica, Vol. 39, Suppl. 134 


235 
ANSTEY, E. & MO E.0O. 1 
Sh dl OL onder of Personnel in Business 
316 | 
EY TAU Derformadies Tests of Intelligence under 
Indian Conditions 80 
Bric, N. Q. & a 
Neuroses K 
Bn J. S., GooDNOW, J. J. & AusTIN, G. A. 
Thinking 145 t 
BE Perception and the Representative 
Design of Psychological Bxperiments 146 
BuaELSK1, B. R. The Psychology of Learning 237 


Lyward’s Answer 152 f 
BRE FA J. J. Theorie der menschlichen 
K ung 80 HONE 
CAEN I cals of Spatial Inability in a 

Cerebral Palsied Child 234 
CaAricor, L. A New Approach to Figure 


nterviewing for the 


G. W.. A Follow-up Study of 


Drawing 


319 B 
CARROLL, J. B. (ed.). Language, Thought and Reality 
319 h 

trébrauz de la Prise 


CHAUCHARD, P. Les Mécanismes Cé 
de Conscience 82 

CHERRY, C. (ed.). Information Theory 313 

CHERRY, C. On Human Communication 315. 

CHoLDEN, L. (ed.). Lysergic Acid Diethylamide and 
Mescaline in Eaperimental Psychiatry 239 

CLARK, M. M. Left-handedness 318 

CRONBACH, L. J. & GLESER, G. C. Psychological Tests 
and Personnel Decisions 312 


DaAviv, H. P. & BRACKEN, H. Vox (eds.). P. iv 
in Personality Theory 310 bia ides dE 
ne The Psychology of Child and Youth Drawing 
EYSENCK, H. J., GRANGER, G. W. & BRENG 
J. C. Perceptual Processes and Mental Tinea BIG 
FESTINGER, L., RIECKEN, H. W. & SOHACHTER bl 
fl When Prophesy Fails 157 নাহ 
FLUGEL, J. C. Studies in Feeling and Desi 5 
FRAISSE, P. Les Structures Rythmiques EY 
GETz, S. Environment and the Deaf Child 151 
GHISELLT, E. H. & Browy, C. W. Personnel and 
Industrial Psychology 154 
GILMAN, G. Human Relations in the Industrial South- 
east 78 
GLOVER, E. On the Early Development of Mind 32 
GED G. Crime and Social Action 5 i 
UILFORD, J. P. Fundamental Statistics i: 
and Education 75 ANT 
HALL, C. S. & LINDZEY, G. Theories of Personalit 
HaALMos, P. Towards a Measure of Fos 238. Yi 
Tas Defects in School Children 151 
nstinct dans le Comportement de i 
TPHomme 239 AUN ode 
ISRAEL, J. Self-evaluation and Rejection in G! 
JERSILD, A. T. The Psychology of Arlolesoines 288 8 
KENDALL, M. G. Rank Correlation Methods 77 
KLE, J. The Study of Groups 232 
KLOPFER, B. et al. Developments in the R 
Trechnigue, Vol. 1 150 bin 
KOHLER, W. The Mentality of Apes 237 
KRrour, M. H. (ed.). Psychology, Psychiat: 
Public Interest 158 RT 


FITTE, P. The Person in Psychology 238 ? 
TES T. Interpersonal Diagnosis of Personality 230 
LIDELL, H. S. Emotional Hazards in Animals and Man 

82 “ny 
MAIER, N. R. F., SOLEM, A. R. & MAIER, A. A. Super- 

visory and Executive Development 316 é 
MAINWARING, J. Psychology in the Classroom 233 
MALZBERG, B. & LEE, BE. S. Migration and Mental 

Disease 84 
MANNHEDrt, H. & WILKINS, L. T. Prediction Methods 

in Relation to Borstal Training 231 
MIGHAELIS, A. R. Research Films in Biology, etc. 236 

MINER, J. B. Intelligence in the United States 317 

MoRGAN, C. T. Introduction to Psychology 77 

O’CoNNoR, N. & TizaRD, J. The Social Problem of 
Mental Deficiency 148 

OEsER, 0. A. & HAMMOND, S. B. (eds.). Social 
Structure and Personality in a City 147 

Roz, A. The Psychology of Occupations 154 

Rob: A.M. (ed.). Mental Health and Mental Disorder 

56 : é 

Ruy, L. The Art of Making Sense 82 

SCHELER, M. The Nature of Sympathy 883 

SomuLmz, J. H. Das autogene Training 158 

SECHEHAYE, M. A New Paychotherapy in Schizo- 
phrenia 81 BDF te ‘ 

SHAFFER, L. F. & SHosEx, E. J. Psychology of Ad- 

Justment 155 LM ‘ 


+ « 


vi k Index of Publications Reviewed 


SHoLL, D. A. The Organization of the Cerebral Cortex 
72 


~ SIEGEL, S. Non-parametric Statistics for the Be- 

havioural Sciences 152 ি 

Snrox, B. (ed.). Psychology in the Soviet U' nion 311 

SMITH, M. B., BRUNER, J. S. & WHITE, R. W. Opinions 
and Personality 78 

SMyYTHIES, J. R. Analysis of Perception 74 উর 

SPENCE, K. W. Behaviour Theory and Conditioning 
230 

STAaGNER, R. The Psychology of Industrial Conflict 78 

SrorT, D. H. Unseitled Children and their Families 
153 

STRACHEY, A. The Unconscious Motives of War 237 

STRAUSS, A. (ed.). The Social Psychology of G. H. 
Mead ' 155 EE 

TANNER, J. M. & INHELDER, B. (eds.). Discussions on 
Child Development, Vol. 1 76; Vol. 1 232 

TnorPs, W. H. Learning and Instinct in Animals 78 

TrEDGoLD, R. F. & Sopnvy, K. A Teat-book of 
Mental Deficiency 149 

VERNON, P. E. The Measurement of Abilities 75. 

VERNON, P. E. (ed.). Secondary School Selection 307 

WALLEN, R. W. Clinical Psychology 234 

Warp, R. H. A Drug-taker’s Notes 239 

Way, L. Alfred Adler 76 

WENGER, M. A., JoNES, F. N. & JoxEs, M. H. 
Physiological Psychology 235 


PNY 


gl 


VoLUME 48 FEBRUARY 1957 PART 1 


DETERMINANTS OF EMOTIONALITY IN THE RAT 
I. SITUATIONAL FACTORS 


By P. L. BROADHURST 
University of London, Institute of Psychiatry (Maudsley Hospital) 


ed to establish the optimum conditions for using Hall's open-field test of 
N = 192) factorial design permitted simultaneous evaluation of 
h were thought to be productive of emotional responses: size 
id intensity of sound. The effects of pre-trial shock, food 
her variables were strictly controlled. 


An experiment was design 
emotionality in the white rat. A large ( 
the following components of the test whic! 
of test arena, intensity of illumination an 
d sex difference were also investigated. Ot 
principally analysed in terms of defecation and ambulation scores, show that females 
defecate significantly less than males and ambulate more, that noise is a potent factor in evoking 
emotional elimination and light less so. Arena, size does not affect defecation, but rats run farther 
in a larger arena. Pre-trial shock reduces defecation, whereas food deprivation has no significant effect. 
Interactions are few, and mostly concern sex differences in response. 

It is concluded that the test can yield sensitive indicators of an emotional response, and that this 
within limits, to experimental control. The implications for the use of the test 


deprivation an 
‘The results, 


response is susceptible, 
are discussed. 


I. INTRODUCTION 

ination may be induced by fear. This has been shown (Stouffer, 
Guttman, Suchman, Lazarsfeld, Star, Shirley & Clausen, 1950, p. 142) to be the extreme 
fear symptom on the continuum of physiological symptoms reported by soldiers as 
occurring in battle conditions. Similarly, the rat will defecate or urinate or do both when 
placed in a strange, fear-provoking situation. As Munn (1950, p. 98) notes in his review 
of the work on emotional behaviour in the rat, observation of this tendency has long been 
used as a measure of emotionality (Yerkes, 1913; Stone, 1932). Systematic work began 
with the validation studies of Hall (1934, 19360, b), who used a circumscribed arena or 
open field in which to observe it. His demonstration of the validity of defecation as an 
emotional index showed that it decreases with successive exposures to the same situation 
and has been repeatedly confirmed (e.g. Biel & O’Kelly, 1940; Farris & Yeakel, 1945). 

demonstrated (Billingslea, 1942). A negative correlation 


Factorial validity has also been 
between elimination Scores and ambulatory activity in the open field is a feature of the 


results derived from this test (Hall, 19360). 
But the technique has been criticized because it is space-consuming (Lebo, 1953), 


because of the failure to obtain interpretable amounts of defecation (Griffiths & Stringer, 
1952), and because such scores, when obtained, do not always correlate with other single 
purported measures of emotionality or timidity (O°Kelly, 1940; Bindra & Thompson, 
1953; Hunt & Otis, 1953). The last authors suggest that the test should be more stressful. 
It is clear, therefore, that the fear-provoking components of the test should be identified 
and standardized, preferably while retaining the simplicity of Hall's original procedure. 
Accordingly, the present experiment has been designed to allow us to examine, inde- 
pendently, each of several components of the open-field test thought to be stressful, and 
to evaluate the effects of specific changes in their intensity. 


Furthermore, in much animal experimentation, what might be called ‘background 
1 Gen. Psych. 48, 1 


Loss of control over elim 


2 Determinants of emotionality in the rat 


conditions, e.g. the strain of the subjects, their age, previous experience and husbandry, 
are not specified (Christie, 1951). Recent evidence shows that such conditions may well 
be determinants of behaviour in this test (Watson, 1954; Weininger, 1954). Thus, while 
the purpose of this study is to attempt the definition of the optimum conditions for using 
the test, the effects of background conditions cannot be ignored. It is proposed, therefore, 
to maintain such conditions constant for all animals, and to concentrate attention on the 
variables inherent in the testing situation itself, except for those which are imposed (sex 
and litter membership), or which it seems profitable to vary (hunger drive). 

Tlumination of the arena is the only test condition which has been systematically 
varied, Evans & Hunt (1942) finding that defecation scores increased with brightness. 
Noise has been employed as an emotional stimulus (Patrick, 1931; Bindra & Thompson, 
1953); and its use is advantageous since the same noise at a lower intensity can serve as a 
sound screen, thus avoiding the need for sound-proofing the subjects against distracting 
external noises. The size of the test arena used has varied greatly, but, on @ priori 
grounds, one might expect a larger arena to be more stressful for the somewhat agora- 
phobicrat. Methods of making the open-field test even more stressful for the rat (Anderson, 
1939, 1940) are difficult to adapt to a large arena. The procedure adopted here is that of 
the ‘pre-trial shock’, a technique which may be expected to heighten anxiety. In addition 
to these four variables within the testing situation, it is proposed to investigate the effect 
of hunger drive, because Hall (19364) found hungry rats to be less emotional. His claim 
that this effect could not be due to a smaller available bulk of faecal material (since 
urination scores were also affected) is invalidated by the evidence that food-deprived 
tats also drink less (e.g. Verplanck & Hayes, 1953). The evidence relating to sex differences 
in open-field test scores is both scanty and contradictory (Hall, 1934; Parker, 1939; 
Farris & Yeakel, 1945; Thompson & Bindra, 1952). 

Certain predictions regarding the effect on open-field test scores of the experimental 
Variables can be made, bearing in mind that increased elimination and decreased activity 


may be regarded as characteristic of the more emotional rat (Hall, 19360). They may be 
. Summarized as follows: 


larger arena 

brighter light 2 ই Mas + ডল 
louder noise will result in greater elimination and less activity, 
pre-trial shock || 


food deprivation will result in less elimination and more activity. 


It will be appreciated that these expectations are tentative and have heuristic value only. 


In view of conflicting evidence regarding sex difference in scores, no predictions are made 
for the effects of this variable. 


Il. EXPERIMENT 
(i) Experimental design 


‘The selection of an analysis of variance design is determined by several considerations, prominent among 
which are the number of independent variables to be manipulated and the number of subjects available. 
In the present experiment, it is desired to evaluate the effect of five variables on the subjects’ behaviour 
in the open-field test. To these five must be added two more, sex and litter membership, which are imposed. 
About 200 animals were available for the experiment. Since such a large number cannot be given the test. 


on any one occasion, the variables of the subjects’ age and the time of day of testing are inevitably 
introduced. 
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Five variables, each at two levels, plus sex, requires sixty-four animals, in order to assign one to each 
unique combination of treatments. The primary choice lay between using the remaining subjects for in- 
creasing the number of levels of treatments like intensity of light, noise, etc., and foregoing the advantages 
of replicating the design, or assigning more than one subject to combinations of treatment at two levels 
only. The latter alternative was chosen. Replication permits evaluation of any effects of age obtainable 
by varying systematically the mean age of the subjects assigned to each replication, within, that is, the 
small age range of 100-110 days here employed. Any effects of the time of day of testing—morning 
sessions as Opposed to afternoon—can also be determined. ) 

In order to investigate the effect of inter-litter differences, a design involving blocks was required. The 
one selected is the cubic lattice of Yates (1939). It is so called because each of the three replications 
requires IS subjects, where # equals the number of subjects in each block. In this experiment, blocks 
represent litters and k=4. In only seven cases (out of forty-eight) was one non-litter-mate required to 
complete a block. On the other hand, this equating of litters with blocks was necessarily imperfect in that 
we had only twenty-four litters to be distributed over the forty-eight blocks, and so some litters were 
distributed over two or even three blocks. The sixty-four combinations of treatments were randomly 
assigned to block positions which are balanced between each replication. The subjects were allocated to 
replications by age, to blocks by virtue of litter composition, and to cages (and hence to cage mates) at 
random within sex. Where this resulted in fewer than three rats in a cage, one or two non-experimental 
animals of the same age and like sex were used to make up the standard cage complement of three. The 
order of testing WAS determined by block membership, and the first eight blocks in each replication 
(thirty-two animals) were given the open-field test in the morning, the next eight in the afternoon. 


(ii) Apparatus 


re used in order to provide the two levels of treatment required for this 
variable. The larger arena was made of curved metal units which enclosed, when assembled, an area 6 ft, 
in diameter with a wall 12} in. high, the interior surface of which was painted flat white. It was bottom- 
less and stood directly on @ granolithic floor on the outermost of six concentric circles divided into 

floor markings were needed to provide compartments of roughly equal 


segments by radial lines. ‘These b ! t 
size so that the ambulation could be easily scored as an animal moved around in the arenas. 


The smaller arena was designed to go, when in use, inside the large arena and to span the three inner- 
most circles. It had a diameter of 32f in. and was made of plywood for ease of handling, but was other- 
wise identical with the large arena. Around the sides and over the top of the large arena, a light metal 
structure supported a screen of muslin which served both as a one-way screen and to diffuse the illumination 
from above. The structure also supported the batteries of lamps and loudspeakers for providing the light 


and noise stimulation. 
The intention was to hav' 


‘Two sizes of open-field arenas we 


e this stimulation distributed as uniformly as possible over the arenas. The 
light was provided by six photographic lamps wired in parallel and arranged at a height of 44in. in a 
pattern that produced the most uniform illumination at floor level in either arena. Measurements with a 


Ferranti light meter (type LMB) showed a range of 170-195 foot-candles in the large arena, and 145-185 f.c. 


in the small arena. This constituted the high level of illumination. Switching a large resistor in series with 


the lamps reduced the intensity of illumination to 30-37 fc. in the large arena and to 22-82 f.c. in the 
small. This constituted the low level of illumination. While these determinations were being made and 
during subsequent testing, all other illumination Was excluded. be y 
Continuous ‘white noise’, that is, noise of all frequencies at once, was fed in, via an amplifier, to six 
loudspeakers, 6% in. diameter mounted 51 in. above the floor. The source for the white noise was the out- 
put of a small commercial neon lamp (Pascal & Swenson, 1952). Appropriate resistors in the circuit (a 
potential divider) gave two levels of noise. ‘The intensity of these two sound fields was measured by 
exploring the floor level of the arenas with a calibrated microphone (Acos, type MIC 2), the output of 
which was amplified and displayed on an oscilloscope (Cossor, model 1049). The wave form was observed 
to be characteristic of that for white noise, and the sound intensities, as measured in both arenas, were 
.0002 dyne/sq.cm.) for the high level of sound and 87-88 db. for the low level. This softer 
br the SE screen for masking incidental external noises. ‘The loud noise was below the 
noise served as Morgan & Galambos (1942) found would cause audiogenic seizures with low frequencies. 
NE LE there were no significant interactions, in any of the scores, between the noise and 
's 


light variables and arena size. This suggests that the lack of complete uniformity in the light and sound 


fields had no profound influence on Scores. 
1-2 
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The carrying box, in which half the animals were shocked immediately before being tested in the open 
field, followed the design of Warner (1932). Each wall and half the floor constituted one electrode, and 
was made from one piece of aluminium, bent to shape. The two pieces were close enough together to 
force an animal to stand partly on each, yet with sufficient gap between the floor sections to prevent 
shorting‘caused by excrement. A Perspex lid was rigidly fixed at right angles to the top of one wall which 
swung outwards about pivots near the base of the box. This arrangement afforded a wide opening by which 
+0 insert and remove the animal, since both lid and one wall moved aside together. Through the feet ofa 
rat standing in the box a current of predetermined value could be switched. ‘This current was obtained 
from a 2 kV. transformer; it was limited by a 2-megohm series resistor and determined by a variable 
resistor in series with the transformer primary. Variations in the resistance of individual animals, which 
are known to be large, thus had little influence on the intensity of the shock. Indeed, decreasing the 
calibrating resistance of 220 K. to zero by shorting the electrode terminals altered the current by less 
than 11%. 


(iii) Subjects 


A group of albino rats were bred, as subjects for the experiment, from a remote Wistar strain, obtained 
originally from a dealer. Tt had been maintained by random mating in this laboratory for five generations. 
Twenty-four litters comprising 96 males and 110 females—an effective total of 192 with equal numbers of 
each sex—were reared under strictly standardized conditions from birth to the time of testing. An 
automatically controlled lighting system supplemented daylight in such a way that the colony room was 
in darkness only during the period 9.0 p.m. to 3.30 a.m. G.M.T. Handling was kept to the minimum. ‘The 
litters were weaned at 21 days after birth, when the pups were sexed and caged in groups of five. At 
50 days their ears were clipped under ether anaesthesia for further identification and they were caged 
thereafter in threes. The cages measure 9 by 9 by 8% in. high and have solid metal backs, tops and 
sides. An ad libitum diet of rat cubes (MRC diet no. 41) and tap water was provided. All subjects were 
between 100 and 110 days old when experimentation on them began; at this time they had been handled 
Sny five times since birth. ‘Thus, not only were the subjects experimentally naive at the beginning of 
testing, but also they had not undergone any taming or ‘gentling’. 


(iv) Procedure 


Food deprivation was commenced 5 days after the final cage allocations were made and 13 days before 
testing began. It was established by degrees, only reaching the final period of 2 hr. feeding per day after 
9 days. This lengthy procedure was adopted in order to minimize weight loss and to ensure stability of 
hunger drive before the experiment began (Hall, Smith, Schnitzer & Hanford, 1953). 

The 2 hr. feeding time followed the morning and the afternoon sessions, so that the food-deprived 
subjects were tested after a period ranging from 19} to 213 hr. without food. The other half of the subjects, 
who were not deprived of food, were subjected to disturbance comparable to that occasioned by replacing, 
and later removing, the food-hoppers from the cages of the animals actually deprived. 

Animals were individually transported in the carrying box, described above, from their cages in the 
colony room to the open-field test where they were detained in the box for 15 sec. The pre-shock group 
were subjected to a current of 0-25 mA. a.c. through the feet during this time. This shock was always 
sufficient to evoke running movements and squeaking almost always. Defecation was less frequent. The 
combination of noise and light levels and arena size appropriate to the particular subject having been 
SRtablished, the rat was placed in the arena half-way between edge and centre, facing outwards. Each 
subject was left in the arena for 2 min. during which time ambulation was noted on a prepared plan of 
the arena floor, together with the incidence and amount of defecation. A urination score was not used 
because of the difficulty of scoring this variable objectively. Even without any attempt at quantification, 
and merely scoring urination as present or absent, it is almost impossible, with present techniques and 
especially in the large arena, to be sure that one spot of urine deposited somewheré has not been over- 
looked. The contrast with the ease of scoring defecation by counting the number of faeces deposited is 
noteworthy. Testing took place on five successive days. The order in which individuals were tested was 
not varied. The three replications of the experiment were begun at intervals of 1 week. 


>. 


hl: a 
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II. REsuLTs 
(i) Scoring 
The defecation scores were analysed in two ways: first, by the frequency of defecation, 
that is, the number of days out of the five upon which any defecation occurred; and 
mount of defecation, that is, the number of boluses deposited 
when defecation did occur. This was done in order to obtain a score which reflected the 
amount of defecation independent of its frequency. Ambulation, obtained as a raw score 
of the number of subdivisions marked on the floor which the subject entered, was con- 
verted into metres by multiplying by appropriate constants. 

In each case a total or an average score for the 5 days was used in the analysis, because 
examination of the day-to-day totals showed no evidence of differences in trend attributable 
to treatment effects. But'‘it is of interest to note that the data from all 192 subjects 
(irrespective of treatment), for the average daily defecation score, clearly shows the 
characteristic decline in magnitude with repeated daily exposure of the subjects to the 
open-field test. In contrast, the average daily ambulation score shows little change after 
an initial drop. It is clear that there is no pronounced day-by-day trend towards the 
ation to be expected if familiarity with the situation decreased a tendency 


secondly, in terms of the a 


increased ambul 
to emotional ‘freezing’. 


(ii) Litter groupings, age and time of testing 

ther it is desirable to indicate how far it is possible to eliminate 
from consideration possible sources of bias in the results due to litter grouping, age and 
time of day of testing. A preliminary investigation of litter groupings was made by 
considering the results in the form of block totals. An analysis of variance for each of the 
three scores analysed (that is, defecation frequency, defecation amount and ambulation) 
showed a significant ‘between-blocks’ effect, as might be expected as a result of the 
differences in the experimental treatment imposed on their members. Yet, only those 
blocks in which most of the animals had been subjected to treatment combinations which 
included significant main effects (see later) reflected this circumstance by the extremeness 
of their Scores. Moreover, there was no evidence, among those blocks representing parts 
of the same litter, of any systematic high or low scoring. It was concluded from this 
simple analysis that litter differences could be excluded from further consideration, and 
that the more elaborate treatment which this design allows (Yates, 1939) was not 


Ee be recalled that age was confounded with replication in that there was a small, 
though highly significant, difference between the mean ages of the subjects at the start 
of the three replications—102, 105 and 108 days respectively. Yet, for none of the scores 
analysed was there a significant F _atio for the replication variable. This shows that such 
small differences in age do not affect the responses to the open-field test, and permits us to 
pool the results of the three replications. In subsequent discussion of the results this has 
ar an score for the morning session was compared with that for the afternoon 

hree scores. In each case the difference was small and non- 


session for each of the t = 
significant. Thus, time of day of testing did not affect the results. 


Before proceeding fur 
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(i) Main findings 
Table 1 shows the mean value for each of the two sub-groups (n= 96) comprised in each 
of the six treatments. The results of the analyses of variance* performed on the data are 
also presented in summary form. Opposite each treatment the P value, showing the 
significance of the associated F-ratio, is given. The F-ratios were obtained by testing the 


Table 1. Mean scores for sub-groups and summary of results of 
analyses of variance 


Defecation frequency Defecation amount Ambulation 
Signif. “ Signif. | A Signif. 
Means of F- Means of F- Means of F- 
‘Treatment Sub-group (days) ratio D.F. (boluses) ratio D.F. (metres) ratio DF. 
Sex + Males 3:8 3% f 84) NS. El 
Fonities 210] 2<0001 1,182 Leh MS Al ke 
ne ond 24} P<000 1189 38} ws. 11 132} P<000 1,3 
Light Bright 3:2 9 4 
ke Dirt 27] NS. 1 9] P<0.05 1,182 00 NS. LA 
Arena size Large 2.7 dg i 
Sani 3} N.S. 1, 182 ঢঠ] NS. 1,182 4 NEE ad 
Food Not hungry 3-1 গু + 9-9 
dnifaton. Hug 2) NB Lis 36} Ns. 1189 99} Ns. 1s 
Pre-trial shock Shocked 3-0 Kk 2.2 AS 
Not shocked 29] NS. LI 32} P<oo0l 1,182 Bh NS al 
Overall means 2.9 2.5 99 
Error variance estimate 2.4 1.2 14.6 


Figures in italics indicate differences in the non-predicted direction (see text). 


mean sums of squares either against the remainder error variance estimate, with which 
the non-significant interactions had been pooled, or against the largest of the significant 
interactions found. Reference to the column giving the degrees of freedom for each JF- 
ratio will Show which kind of error term was used in any particular case. It will be noted 
that, in a design having two levels for each treatment, both main effects and interactions, 
of no matter what order, will have only one degree of freedom. The simple interactions 
which turned out to be significant in the analysis of defecation frequency and amount 
Scores are shown in Tables 2 and 3. The results of the t-tests of the significance of the 


Table 2. Defecation frequency score: interaction between the light 
and pre-trial shocl treatments 


Light 

r চিঃ” 

Bright Dim 
Shocked HS P <0.001 2.4 

Pre-trial shock P 0B N.S. 
Not shocked 2.8 N.S. 3-0 


Figures in italics indicate pairs of mean scores differing in the non-predicted direction (see text). 


* The usual tests of the assumptions of homogeneity of variance and normality of distribution underlying 
Fe analysis. of Variance are not readily applicable to this design. Examination of the data did not reveal 
striking departures from these assumptions; moreover, there is now evidence that the F-test is insensitive to 
moderate departures from them (Lindquist, 1953, p. 78£.) 
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differences between the various pairs of cell means are indicated in the appropriate positions 
between the pairs of scores. All levels of significance were obtained from a one-tail 
distribution, except in the case of sex difference (where no prediction had been made), 
and in those cases where a difference in the non-predicted direction was found. Italics 
are used in the tables to indicate these latter. Such differences are, of course, not significant 


in the predicted direction; accordingly, a two-tail distribution was used to evaluate the 
observed differences.* 


Table 3. Defecation amount scores: interaction between 
the noise and sez variables 


Noise 
Loud Soft 
Males 3:3 N.S. 3-1 
Sex P <0-001 P <0.001 
Females 2.8 P <0-001 1-2 


The analysis of variance of the ambulation scores is complicated by a significant third- 
order interaction which cannot be conveniently tabulated. Study of this interaction 
shows that the light and pre-trial shock factors vary apparently unsystematically with 
respect to each other and to the other two factors involved, arena size and sex. Arena 
size has a consistent influence on ambulation scores in the non-predicted direction, that is, 
rats always ambulate more in the larger arena. This permits the application of a t-test to 
the difference between the means which yields the highly significant value of P <0-001. 
The sex variable shows & similar effect; females ambulate very significantly more than 
males (P < 0-001). The simple interaction between these two variables is given in Table 4. 


Table 4. Ambulation scores: interaction between the arena size 
and sez variables 


Arena size 
- A 
Large Small 
Males 10-3 P <0-001 6-4 
Sex P <0.001 P <0-05 
Females 14.6 P <0-001 8:2 


Probabilities in italics indicate pairs of mean scores differing in the non-predicted direction (see text). 


co from a consideration of these results. The sex difference which 
cal. Males defecate significantly more in both frequency 
ificantly less than females. This finding illustrates the 
frequently reported negative correlation between defecation and activity scores in the 
open-field test; the emotional animal defecates more and ambulates less than the non- 
emotional. Another aspect of the sex difference 1s seen in the interaction Tables 3 and 4, 
each of which shows that females are more responsive to one of the situational variables. 

Noise is the only other factor which produces an effect on scores comparable to sex in 


Several points aris 
emerges from our data 1s uneduiv' 
and amount and ambulate sign 


. Justification is claimed in this case because of 


dictions made. It may also be added that the use of a two-tail distribution 


d materially the levels of significance reported, or the conclusions drawn from 


# The writer is aware that thisis a controversial procedure 


the tentative nature of the pre 
throughout would not have altere 
them. 
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size and consistency. This potent effect obscures their usual relationship, for, while noise 
in general evokes greater defecation, it also increases rather than decreases ambulation. 
Intensity of illumination is a less powerful factor in the production of emotional responses. 
The higher level has no consistent effect on ambulation, but does yield higher defecation 
amount scores, though at a low level of significance. It has a marked effect upon defeca- 
tion frequency scores, but only if the animals have been previously shocked (Table 2). 
This suggests that the shock sensitizes subjects to the effects of light. Greater arena size 

" is ineffective in provoking more defecation. The effect is confined to the ambulation scores 
where it is very marked. The effect of food deprivation is a very small one. This absence of 
significant effect shows defecation scores to be independent of differences in the amount of 
faecal material available which may have resulted from the food deprivation variable. 
Similarly, ambulation scores are independent of hunger drive. 

On the other hand, both satiated and hungry rats defecate significantly less in amount 
if shocked first (Table 1). That is, a reduction in the amount of faecal material available, 
resulting from previous defecation elicited by pre-trial shocking, does, in fact, have an 
effect on defecation scores in the open-field test. This finding appears to conflict with the 
statement above regarding the independence of defecation from faecal bulk. But the 
apparent paradox may be resolved by considering the pre-trial shock as an independent; 
emotionally stressful experience, and considering the defecation responses to it of the 
satiated and hungry rats Separately. No significant difference is found; that is, in the 
shocking box, as in the open field itself, possible group differences in faecal bulk are 
unimportant. But this conclusion must be limited to the first stressful situation imposed 
on the animal. It can thus be seen that the effect of shock upon the open-field test 
defecation scores has been obscured by an artefact of the experiment in that shock 
elicited the same response as did the test itself, and that the lower defecation amount 
Scores of the shocked group is a direct consequence of the previous stressful situation, one 
which the non-shocked group had avoided. The fact that the shock had no such general 


effect on frequency of defecation in the open field, but only on its amount, appears to 
confirm this view. 


IV. Discusstox 


To what extent do the striking and consistent sex differences noted represent a real 
difference in emotionality between the sexes? We can assume that the found difference in 
the amount of defecation score represents a difference in the weight of faecal boluses pro- 
duced (Anderson & Anderson, 1938). But since male rats are heavier than females, the 
alternative explanation that the difference in amount of defecation merely reflects the 
sex differences in body weight must be considered (Hall, 1934). The present finding that 
males also show greater frequency of defecation, taken in conjunction with Billingslea’s 
report (1940) of a near-zero correlation between this variable and body weight, suggests 
@ genuine difference in emotionality. Also, the results of the open-field tests (given, in 
connexion with another experiment, to a group of twenty-four pre-pubescent rats aged 
50 days) show no significant difference in defecation scores, while a weight difference, 
significant beyond the 1%, level, was found. Apparently the sex difference in emotionality 
develops after the age of 50 days and before 100 days—the age of the subjects used in this 
experiment—along with the differentiation of sexual function, and independently of the 
already established sex difference in weight. Furthermore, the direct test of the relation 
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between the defecation amount scores and the body weight of the sixty-four animals in 
the third replication of the present study yielded correlations between body weight after 
testing and the amount of defecation of 0-2 and 0-3 for males and females respectively— 
low and hardly significant. In sum, therefore, it may be said that while it is not possible 
to reject completely an hypothesis attributing the difference in the amount of defecation 
found to a sex difference in body size, the available evidence points away from it. The 
decrease in defecation in the open field by female rats during periods of sexual receptivity 
(Anderson, 1940) is a possible contributory cause. Since the oestrous cycle in the female 
rat lasts 4-5 days, during the five consecutive days of testing all of our female subjects 
should have been on heat at least once. 

These highly significant sex differences in emotional elimination are, therefore, a 
principal finding of this study. They differ from some previous reports (Farris & Yeakel, 
1945; Bindra & Thompson, 1953). Turning to ambulatory activity, Thompson’s (1953) 
finding that females are more active than males is confirmed at the same high level of 
significance. A greater reactivity of females to situational stimuli has also been observed. 
This was particularly evident in the defecation response to noise, but a similar effect of 
the larger arena on ambulation scores was found. All these considerations make it clear 
that work on individual differences in emotionality in rats should employ different criteria 
for each sex. 

Evans & Hunt’s results (1942), relating to the effects of light on defecation scores, are, 
1, confirmed and extended to include reaction to noise. Within the limits of this 
ater intensity of such physical stimuli yields higher defecation scores. This 
confirmation of the quasi-lawful relationship between stimulation and the most important 
index of emotionality in the rat is encouraging—and the measure of experimental control 
over it, thus achieved, promises well for the future use of the test. Moreover, it supports 
the status of defecation as a valid measure of emotionality in that variations in putative 
emotional stimuli did, in fact, influence the measure in the expected direction. But 
similar expectations regarding the variable of pre-trial shock and arena size yielded no 
such results. The effect of shock was, in fact, in the reverse direction. However, this 
apparent discrepancy, as has already been pointed out, can be satisfactorily explained. 
The large arena did, however, fail to influence defecation in the expected direction. In 
fact, the trend of results was in the opposite sense; the smaller arena eliciting more, 
rather than less, defecation (see Table 1). This effect may well be bound up with the large 
influence it exerted upon ambulation scores. Be that as it may, the finding has practical 
importance—there is no need to use an arena as large as that introduced by Hall (1934). 
The justification for the current use of smaller arenas for testing rats (e.g. Thompson & 
Bindra, 1952; Watson, 1954) thus becomes explicit, and Lebo’s argument (1953) —for 
abandoning the open-field test because it is cumbersome—loses point. j j 

The ambulation score is of less value than defecation as an index of emotionality. The 
absence of a marked trend towards increased ambulation with repeated testing has already . 
been noted. This is consistent with the findings of other workers (e.g. Berlyne, 1950). 
Both the larger arena and the louder noise caused an increase, rather than a decrease, in 
ambulation. In the former case, it is clear that we are dealing with 2 aspect of ex- 
ploratory drive—a larger arena causing more ambulation. Montgomery s finding (1951) 
that the amount of exploration done by rats increased with the size of the maze, and is 
proportional to the total area, is comparable. In the case of noise, the possible influence 
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of an audiogenic seizure mechanism must not be overlooked. The louder noise was of 
sufficient intensity to provoke much activity, either directed towards escaping from its 
intensity, or because the high-frequency components of it were above the threshold for 
eliciting a motor response which could have led (though never did lead) to an audiogenic 
seizure. A practical implication seems to be that it is probably better to avoid such 
intense noise in routine testing, particularly in view of the greater convenience of the 
softer noise. These findings illustrate a difficulty, noted by Anderson (1940), regarding the 
argument for the validity of a particular response as an index of emotionality on the 
grounds that emotional stimuli increase that response. Obviously the possibility of any 
direct reflex action must be excluded, for, should such an effect be in the same direction as 
the expected emotional response, 2 spurious conclusion might follow. Fortunately in this 
investigation, the effect of noise on ambulation was in a direction suggestive of lower 
rather than higher, emotionality. And with respect to the conclusions reached regarding 
defecation, it is difficult to envisage any direct effect of either noise or light upon faecal 
evacuation. : 

The relative absence of any effects attributable to hunger are of considerable interest. 
Hall's report (19360) of differences in emotional responses between hungry and satiated 
rats is not confirmed and, accordingly, his argument that adjustment to the open-field 
situation is a function of hunger drive is not supported. Regarding the effect of food 
deprivation upon ambulation scores, the literature contains similar results (Montgomery, 
1952; Thompson, 1953). Taken in conjunction with the relation between arena size and 
ambulation, this finding that increased hunger drive (which is known to augment signifi- 
cantly general activity in cages) has no significant effect on ambulation, compels the 
conclusion that the activity which the open-field test measures is externally rather than 
internally stimulated. That is to say, we are dealing here not with general activity, in- 
creased by hunger, but with exploratory activity stimulated by novel environmental con- 
ditions. This view has already been advocated by Anderson (1938), who notes that the lack 
of correlation between open-field ambulation and activity, as measured in cages, supports 
the distinction. Further support may be derived from the conclusions of Montgomery 
(1953), Berlyne (1950) and Harlow (1953), all of whom describe behaviour apparently 
motivated by exploratory drive. 

One further point is worthy of comment. The relative success, attained in this experi- 
ment, of obtaining measurable amounts of defecation confirms the view (Hunt & Otis, 
1953) that the open-field test might function more satisfactorily when made more stressful, 
and contrasts with those studies in which the test, used under conventional conditions, 
has yielded little or no score. But the strict maintenance of ‘experiential naiveté’ 
(Christie, 1951) in the subjects may also have been important. The effect on test scores of 
varying such background or life-history factors, held constant in the present study, is 
under investigation. } 

To summarize the practical implications for the use of the open-field test: the results 
suggest that a small, brightly lit arena with a noise level at least loud enough to act as a 
sound screen will yield satisfactory results. Tt is immaterial whether or not the subjects 
are hungry, but their sex is important, as is the occurrence in their immediate past of a 
markedly stressful experience. Defecation is the emotionality index of choice, measured 
preferably by amount rather than frequency, since the former will yield, if necessary, a 
continuous distribution of scores from a single testing and is slightly more sensitive. 
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I am indebted to Prof. H. J. Eysenck, who proposed this experiment, for many helpful 
suggestions. The assistance of Mr A. S. C. Ehrenberg with the design and statistical 
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THE ASSESSMENT OF ANXIETY AS AN INTERVENING 
VARIABLE IN THE DELINQUENT BEHAVIOUR OF 
M.D. SUBJECTS. GALVANIC SKIN RESPONSE AND 

LEG-PERSISTENCE INDICES 


By JOHN E. TONG 
Rampton Hospital, Retford, Notts 


Anxiety is accepted as a stimulus-producing response or learnable drive to which certain delinquent 
behaviour is conditioned by drive reduction, and the relationship between fear, anxiety and pain 
resistance is discussed. 'T'he leg-persistence test is regarded as a pain-resistance test and is shown to be 
correlated with galvanic skin response fear reactivity. Persistence scores are shown to vary amongst 
delinquents according to the hypothetical degree of stress engendered by their previous misbehaviour 
and current hospital confinement. High anxiety (low persistence) subjects are found to be more 
unstable than others; age and intelligence to have no bearing upon the scores, but psychotic involve- 
ment to alter the distributions markedly. The data are discussed in terms of behaviour theory and 


the Eysenck typology. 
I. INTRODUCTION 


Fear is currently accepted to be a learned response to pain as a primary stimulus, and to 
operate in future conditions as a stimulus-producing response, or learnable drive, to 
which overt behaviour is conditioned by drive reduction (Miller, 1951). Anxiety is 
defined as generalized fear so that the theoretical relationship between pain resistance and. 
anxiety is apparent, i.e. the greater the anxiety level, the more marked is the overt 
response to pain, and the less able is the subject to withstand pain. Hence, a crude 
measure of anxiety is the length of time that a subject can withstand a painful task. (Vide 
the reports of Hall & Stride (1954) and Stengel, Oldham & Ehrenberg (1955), and their 
references, for discussion of pain perception and pain reactivity in abnormal states 
respectively. Relatively little is reported on pain resistance, per se.) 

Anxiety (in some form) is widely regarded as an operative factor in determining 
delinquent behaviour, but the level of manifest anxiety is partly determined by the 
environment of the subject at the time of examination. Hence, one would expect more 
anxiety in the period between the arrest and the trial, than after the sentence, and so on, 
but at the purely empirical level this is not necessarily a reason why pain resistance 
should not be used in the psychological prediction of future delinquency in subjects of 
Inown delinquent history. Biochemical, pharmacological and pain perception data in 
support of the view that pain resistance can be regarded as an index of anxiety in delin- 
quent mental defectives, and evidence showing the relationship between pain resistance 
and ratings of proneness to relapse and the prevalence of psychosomatic disorders, are 
ng & Pugmire, 1955). The current report is concerned with investiga- 
tions into (a) the relationship of scores for induced fear and pain resistance, and (b) the 
varying distributions of pain resistance scores amongst delinquent subjects. | 

The general theoretical position is that (a) a large proportion of delinquent behaviour 
is a learned response to stress or anxiety; (b) the commission of an illegal or punishable 
act, although providing temporary anxiety reduction, introduces further anxiety or fear; 
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and (c) the possibility of future delinquency is a source of anxiety for some (or many) 
delinquents. For the sake of clarity the standard terminology of behaviour theory is 
used (Hull, 1943, 1952, etc.), with the modifications for ‘stimulation’ and ‘response’ 
suggested by Miller & Dollard (1941, p. 59) to cover human social behaviour. The stress 
reaction hypothesis of delinquent behaviour differs from that of Maier (1949) in so much 
that stress and anxiety are regarded as synonymous for this purpose, and as stimulus- 
producing responses. 


II. THE PERSISTENCE TEST 

The following results were obtained from the use of a Leg Persistence Test similar to that 
described by Eysenck (1947, 1952), Brady (1948), and Gordon, O’Connor & Tizard (1954). 
It was applied by the writer as a persistence test in a Small-scale study of delinquent 
mental defectives (Tong, 1954), but following an analysis of subjective reports and 
specific investigation (Tong & Pugmire, 1955) it was decided that the test is more 
meaningful regarded as a pain-resistance test. It is well suited to a larger scale study 
owing to the simplicity of the instructions and the absence of painful connotations. Itis 
also suitable for repeated retesting purposes as there is little or no practice effect, but 
testing conditions, instructions, etc., must be rigidly controlled. 

The test, as used, requires the subject to sit on a chair and hold his right leg horizontally 
about 2 in. above the seat of a chair of similar height. The score is the time in seconds that 
elapses before the subject lowers his leg to the chair seat. The instructions are simply— 
‘Hold your leg above the seat of the chair as long as you can’; the maximum score is set 
at 180 sec. ; there is no encouragement or incentive and the patient is given no knowledge 
of his Score. Subjects report a dull pain in the leg after about 20 sec. in the required 
Position (although this point varies greatly), followed by generalized fatigue pain. 


III. THz suBsseors 
These are some 200 male patients at a State Hospital for mental defectives who demon- 
Strate dangerous or violent (delinquent) propensities so that specialized care and super- 
Vision is deemed advisable. They were selected randomly from those subjects referred for 
Psychological examination, and are Probably weighted slightly with subjects of rather 
higher 1.9. than the Hospital population as a whole. The disordered behaviour demon- 


strated by any one subject may have occurred in an institution for mental defectives, in. 


society whilst certified as a mental defective or in society prior to certification. 

The main classification of the Subjects is into (a) those demonstrating no psychiatric 
Or psychological test evidence of possible psychotic involvement, and (b) those who 
demonstrate such evidence. The Psychotic subjects are dealt with in a separate section at 
the end of the Paper; I.9. scores, ages, etc., are dealt with in relevant sections. 


IV. Lye PERSISTENCE AND THE GALVANIC SKIN RESPONSE FOR FEAR 
The G.S.R. recorder provides a means of Observing a subject's reactivity to a fearful 
stimulus, but difficulty is encountered in applying a satisfactory unit of measurement, 
particularly when refined statistical methods are required (Woodworth & Schlosberg, 
1954, p. 141). Most recent reports refer to the various limitations (Haggard, 1949; 
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Lacey & Siegel, 1949; Bassett & Ross Ashby, 1954; Venables, 1955), but a method similar 
to that of Paintal (1951) appeared applicable for the current study. The method requires 
the establishment of a ‘maximum’ G.S.R. to which other scores are related; the index 
obtained is independent of basal ohmic level (Elliott & Singer, 1953), and is speedily 
obtained. 
(i) Hypothesis 

Tf the leg-persistence test (as a pain-resistance test) is indicative of the degree of anxiety 
(or generalized fear), the leg score should be negatively related to the index of galvanic 
skin responsiveness for induced fear, i.e. low pain score implies a high G.S. fear response. 


(ii) Method 

A record of G.S. responses was obtained by means of a Theratronics Ltd. G.S.R. 
recorder, recording by means of a galvanometer needle which carries a high voltage and 
sparks to an earthed recording plate via teledeltos (sensitive) paper. Palmar electrodes 
were used dry, and gave resistance variations to just beyond 1 megohm. 

The leg-persistence test was applied to the patient before attaching the palmar 
electrodes. The patient was seated in a comfortable chair and the G.S.R. record taken for 
a resting period of 5 min. to determine the type of reactivity—labile, stable or mixed 
(Mundy-Castle & MeKiever, 1953). Fifteen neutral words (i.e. non emotional’) were 
then read out at 15 sec. intervals, and the patient required to give an immediate single- 
word association response to each stimulus word; the word list was then followed by a 
rest period when the patient was asked to relax completely and close his eyes. During 
this final period, three unexpected fear stimuli were given at 30 sec intervals, the first 
being a brush across the eyelashes with cotton wool, the second a slight touch to the 
inner lobe of the ear, and the third a sharp ‘bang’ with a ruler on a piece of card, near to the 
ear. All deflexions were measured in deflexion units (d.u.), basal level was ignored and 
the mean score for the neutral words (N.G.S.R.) taken as an index of general basic 
reactivity; the response showing the greatest deflexion for fear was chosen as the G.S.R. 
for fear (G.S.R.EF.). 
h j (iii) Results 

The index G.S.R.F./N.G.S.R. x 100 (in d.u.) was taken as an index of relative reactivity 
to fear and regarded as independent of basal level, temperature, ete. The records of 
twenty-five randomly selected non-psychotic subjects, excluding labile records and those 
records showing marked persisting resistance changes during the course of the test, Were 
scored for the index given. The range for the fear index is 250-10,000 and for persistence 
scores for the same subjects is 180-17; the rank order correlation coefficient (p) between 
the respective scores is — 0-576, which is significant at the 0-01 level of LP It is concluded 
that the data support the hypothesis as stated, and tend to substantiate the general 
hypothetical position given in the introduction to the paper. 


V. CLASSIFICATION OF THE SUBJECTS 
Earlier work (Tong, 1954) merely classified the subjects into various operational groups, 
i.e. sexual and non-sexual disorders, violent and non-violent disorders, stable and un- 
stable subjects, etc. Following consideration of the theoretical system given earlier, it 
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was decided to apply 2 classification according to the degree of stress or anxiety expected 
to be present in a given subject in his present environment, in the light of his previously 
demonstrated stress reaction pattern, i.e. his form of delinquency. This classification 
should, hypothetically, result in varying group scores with a test which mirrors the degree 
of anxiety demonstrated by the subjects, e.g. with a pain-resistance test. 

Classifying according to history carries disadvantages with those subjects whose stress 
reaction pattern has at times been variable in nature. An attempt to classify according 
to predominant pattern was not successful owing to the difficulty of determining the 
predominant pattern in most mixed cases. The final classification decided upon for testing 
against the persistence hypotheses, was as follows: 

(a) Homosexual. Those subjects who have demonstrated sexual misbehaviour with 
other males, irrespective of other forms of misbehaviour they may also have shown. These 
subjects were deemed to be in a relatively stressful environment in the Hospital owing to 
the availability (although very limited) of their stress reaction pattern with its un- 
desirable consequences. 

(b) Sexual. Those subjects who have demonstrated sexual misbehaviour involving 
females but who have no homosexual histories, irrespective of other forms of misbehaviour 
they may have shown. These subjects were deemed to be in @ relatively stress-free 
environment owing to their current inability to demonstrate their habitual stress reaction 
pattern with its stressful consequences. 

Sturup (1953) discusses the anxiety shown by Scandinavian sex offenders, particularly 
the fear of committing further offences, and is able to support his point by giving evidence 
of the readiness of such offenders to agree to voluntary castration. That anxiety is an 
important element in the structure of most offenders is a commonplace observation, but 
the sex offender is faced with additional stress in the way of moral reprobation from the 
time of his arrest until long after his return to society. The futility of procedures in- 
tended to frighten or discomfort anxious subjects into an alteration in their behaviour is 
evidenced by recent experiments with anxiety as a secondary drive (Gordon & Berlyne, 
1954). Tong (1955) found evidence of greater emotional disturbance in sex offenders in 
prison than was the case for other offenders, and Kay (1954) reported similar results with 
frustration experiments with young offenders in juvenile institutions. The vitally 
important aspect of specialized hospital handling of such individuals (as against punish- 
ment) is that a more empathetic attitude to their failings prevails for the staff, and for this 
reason, together with the removal of the fear of further offences, the sex offenders can be 
expected to adjust well in a protected environment. 

(c) Violent. Those subjects who have not demonstrated homosexual or sexual mis- 
behaviour, but who have shown violent or aggressive traits of a serious nature. For these 
patients confinement creates daily opportunity for their habitual stress reaction pattern, 
with the inevitable consequences, and confinement and discipline is deemed to be 
relatively stressful. 

(d) Abscond. Those subjects who have not demonstrated homosexual, sexual or violent 
features, but who have repeatedly escaped from Institutions, Approved Schools, Prisons, 
etc., and committed various forms of crime not covered by the previous headings, e.g. 
housebreaking, larceny, arson, ete. Institutional confinement is stressful for these 
patients, almost by definition. 

Table 1 gives the numbers of patients falling into these four categories, which are not 
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in hierarchical (hypothetical) stress order, with slight details of their disorders. It vill be 
seen that the homologous offender is fairly common in the sample, and assuming that the 
disordered behaviour is a conditioned response to stress one must also postulate the 
existence of a hierarchical habit family of conditioned stress reactions in the case of the 
subjects with mixed histories. The Abscond group is composed almost entirely of homo- 
logous offenders, but this is partly due to the classification system adopted; in this group, 
however, the offences committed by any one subject are often markedly circumscribed, 
and with the housebreaker, for example, one finds that a given subject will select similar 
houses and apply almost identical modes of entry on each occasion. The sex reaction 
pattern is not so simple, however, and the demonstration of the particular behaviour 
pattern is not only dependent upon the availability of cues (i.e. the type of female liable 
to elicit the response, e.g. young girls) but also by optimal hormonal requirements. 


Table 1. Showing the types of offenders falling into the four disorder groups 


Total no. of Nos. of subjects who also have 


Total subjects of histories of offences which are 
no. of homologous Fr—_—_—_—_  —__—_—_—___— 
Classification according to offences subjects history Sexual Violent  Abscond 
Homosexual (N =30): Intercourse 24 % 5 14 10 
Other male indecency 6 8 ৷ 9 1 
Sexual (N =40): Sex attack and murder 2 2 = = 25 
ul Y Rape with violence 8 3 — 4 1 
Statutory rape 10 3 = 4 3 
Other heterosex offences 20 11 = 5 4 
Violent (N =40): Murder and attempted 5 4 2 5 1 
murder 
Violent attacks 30 1 = == 19 
Robbery with violence 5 5 ও sl 
Abscond (N =40): With larceny 35 35 = ন 
With arson or damage 5 5 = eg 
150 


VI. VARIATIONS IN PERSISTENCE SCORES 


(i) Hypothesis. Assuming that pain resistance is inversely related to the degree of 
current anxiety, the groups described earlier should produce differing scores for per- 
sistence, dependent upon the degree of stress to which the types of patient are subjected, 
i.e. relatively high scores for the Sexual group, and lower scores for the Homosexual, 
Violent and Abscond groups. 

(ii) Results. Table 2 gives the means and variances of the leg-persistence test scores 
ata support the hypothesis as stated. Analysis of 


for the various groups, and the d 
4, which is significant at the 0-01 level of P. 


variance gives a value for F of 6-95 


Table 2. Means and variances of the four disorder types classified 
according to the hypothetical degree of current stress 


Persistence score 


ৰ, 

N Mean Variance 
Homosexual group 30 82.94 2421 
Sexual Te 40 108-32 2280 
Violence group 40 76-4 1742 
Abscond group 40 66-6 1308 
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Intergroup F-tests result in significant ratios for comparisons of the variances of the 
Sexual/Abscond groups (F=1.657) and Homosexual/Abscond groups (F=1-729), both 
significant at the 0-05 level of P. Intergroup t-tests applied where the variance ratios are 
not significant give the following results: 


Sexual v. Homosexual 1=2-144, signif. at 0.05 level 


Sexual v. Violent t=3-256, signif. at 0-01 level 
Violent v. Abscond 1=1-16, not significant 
Violent v. Homosexual t=0-612, not significant 


Fig. 1 gives the distributions of the scores for the four groups. 
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Fig. 1. Showing the distribution of persistence test scores for the four behaviour disorder groups. For each 
group N is prorated to the equivalent of 120. (S refers to the Sexual group; H, Homosex; V, Violent; 
and A, Abscond, as defined in the text.) 


(iii) Effect of age 

Age is a factor of some importance in tests involving pain perception (Hall & Stride, 
1954), and the groups used for the current study give different mean scores for age, in 
years, as follows: Homosex: mean 29-5, variance 62-4; Sexual: mean 30-7, variance 59-7; 
Violent: mean 24:2, variance 37:8; Abscond: mean 24-6, variance 38:2. In the earlier 
study comparing Sexual (including Homosexual) with Non-sexual subjects, the per- 
sistence score differences reflected the age differences, and it appeared possible that the 
persistence score was not therefore a fundamental personality item. The greater differentia- 
tion of the current study does not support the view that age is a determinant. The Sexual 
and Homosexual groups are of similar ages yet give dissimilar persistence scores. Further, 
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rank-order correlations of age and persistence for each of the groups gives the followi 
not significant, values for p: Homosex, 0-02; Sexual, 0-17; Violent, _ 0-12; Abscond ae 
Finally, twenty subjects whose ages were between 15 and 30 TEE were 0c Ed 
randomly from the Sexual group, and a further twenty subjects of the same age rang: 
selected from the Abscond group, i.e. the two extreme groups. The mean PEI LencE oT 
for these two groups is 107-4 and 62-8 respectively; these scores are similar to those given 
in Table 2, and do not indicate that age determines the differences in score in that table: 


(iv) Effect of intelligence 

Gordon et al. (195%) report a low but positive correlation coefficient for 1.0. and leg- 
persistence score with twenty-seven imbeciles, but no such relationship was apparent AE 
study of higher grade defectives (Tong, 1954). 

In the interpretation of studies involving mental defectives above Hinaal level, care 
must be taken not to confuse the medical/legal notion of mental defect with the psycho- 
logical/statistical notion of low intelligence. Particularly where behaviour disorders are 
concerned, the term ‘feebleminded’ does not necessarily, in practice, imply low intelligence 
(Memorandum, 1947; cf. Woodward, 1955, and Milner, 1949). 

The Vocabulary score of the Wechsler scale (1944) carries the research disadvantages of 
the full score to a lesser degree and in fact correlates highly with the full 1.9. (Pichot, 1949). 
It is applied here as a measure of the attainment level, and the mean scores and variances 
of the four groups are as follows: Sex: mean 13°47, variance 25:2; Homosexual: 16-5, 
24.8; Violent: 12-15, 15:2; Abscond: 14-0, 20:2. Ranl-order correlations (p) between 
persistence score and vocabulary score for each group are: Homosex, 0°:275; Sexual, 
_0:406; Violent, 0-075; Abscond, 0°203. It is suggested that the negative correlation 
shown by the Sexual group (significant at the 0-05 level of P) is an artifact of the sample 


selection. 

Raven Matrices test scores Were used as indices of intellectual potential for twenty-five 
randomly selected subjects comprising four Homosex, four Sex, ten Violent and seven 
Abscond. The range for the Matrices score was 8-47, mean 26-16, variance 154-9. A rank- 
order correlation between Matrices score and Persistence gave a value for p of — 0-074. 


Tt is concluded that neither intellectual attainment nor ability are determinants of the 


persistence score. 
VII. HosPITAL STABILITY 


(i) Hypothesis. Those subjects who find the Hospital environment to be stressful 
type) will react more obviously and will therefore be considered 


+0 be more unstable and will require more nursing attention than is the case for those who 


adjust well to the protected environment. ৭ 
(ii) Method. (a) The leg-persistence test was applied as an index of current anxiety. 
(b) The names of the 150 subjects discussed above were listed and the lists handed to 

three senior nursing staff of a ward, henceforth referred to as the judges. Independently, 

each judge was asked to select those subjects he knew sufficiently well to make a stability 

assessment on the basis 0 


f behaviour in the ward. The names of the selected subjects 
known to all the judges (N =97) were then listed and the judges asked to rate, inde- 
pendently, each subject as ‘stable’ or ‘unstable’. 


(iii) Results. Forty-eight subjects were rated in the same direction by all three judges, 
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twenty-eight being ‘unstable’ and twenty being ‘stable’. The other forty-nine subjects 
- were rated ‘stable’ by two judges and ‘unstable’ by one judge (N =23), or ‘unstable’ by 
two judges and ‘stable’ by one judge (N =26). 

The mean persistence scores and variances for these four groups are given in Table 3. 
It will be seen that the means are in descending order corresponding to the degree of 
certainty (concerning stability) shown by the three judges. Analysis of variance results 
in a value for F of 4-731 which is significant at the 0-01 level of P (Kempthorne, 1952), 
and supports the hypothesis as stated. 


Table 3. Means and variances of the persistence scores of the four groups 
determined by the stability ratings 


Group N Mean Variance 
Rated stable by 3 judges 20 105-45 2089 
Rated stable by 2 judges 23 90-24 2087 
Rated unstable by 2 judges 26 86-14 2354 
Rated unstable by 3 judges 28 58:56 1266 


Such results, of course, may have reflected a tendency on the part of the judges to select 
Sex offenders for the ‘stable’ group, as these patients have been shown earlier to be of 
higher persistence than the other groups. There is a slight tendency in this direction as is 
indicated by a X° analysis, for which the contingency table is given below. The value for 
X* is 3°34, which is not significant: 


Stable Unstable ‘Total 
Sex offenders 14 9 23 
Other offenders 29 45 74 
43 54 97 


(iv) Intra-group stability rating. An important theoretical and practical point is to 
determine the relationship of persistence and stability for each disorder type. In other 
Words, does a subject’s pain resistance score mean the same in stability terms irrespective 
of the disorder type, or do similar scores carry different meanings for different types of 
patient? Research into this point is proceeding with more specific tests, but there is 
evidence to show, for example, with the leg-persistence test that a score below a certain 
point—about 60 sec.—corresponds with instability and poor prognosis in the vast 
majority of cases, but for higher scores different confidence limits must be set up for the 
different types of disorder. 

The ninety-seven patients rated for stability can be classified according to disorder 
type, although the numbers are small, and cross-classified according to whether they were 
rated as ‘stable’ (by two or three judges) or ‘unstable’ (by two or three judges). The mean 
Persistence scores are as follows: 

Stable: Homosex 86-6; Sex 141-4; Violent 89-0; Abscond 70-15. 
Unstable: Homosex 63°37; Sex 108-2; Violent 69-7; Abscond 59-9. 


The numbers of the subjects falling into each group are respectively: Stable: Homosex 
10; Sex 14; Violent 6; Abscond 13; and Unstable: Homosex 16; Sex 9; Violent 16; 
Abscond 13. For this type of study the numbers are too small to be worthy of detailed 
statistical analysis or interpretation. It will be seen, however, that for each disorder 
group the Unstable score is lower than the Stable score, but, in addition, the Unstable 
persistence score for the Sexual group is higher than the Stable score of any other group. 
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VIII. PERSISTENCE SCORE AND SUBJECTIVE RATING OF FATIGUE/PAIN 


Interesting results concerning the patient’s own assessment of his fatigue point compared 
with his objective fatigue point are reported by Hemphill, Hall & Crookes (1952) in 
respect of anxiety states, hysterics and depressives. In this research a standard finger 
ergograph was used as the fatigue task and the patient was asked to indicate at which 
stage he felt tired and then to carry on as long as possible. This technique was found to be 
inapplicable to the subjects under discussion in the current paper, and consequently an 
assessment of the patient’s subjective opinion of his fatigue/pain level was obtained by 
asking the question ‘Do you ever feel tired or aching, or complain of being tired or aching?’ 
before applying the leg-persistence test. The patient’s answer would be classified under 
one of two headings: (a) complaint of tiredness or aching (an affirmative answer or any 
qualification), or (b) no complaint of tiredness or aching (a definite negative answer). 
The hypothesis to be examined is that the leg-persistence score is related to a general 
awareness of fatigue/pain in other, non-specific, situations. The persistence scores of 
thirty-four patients who gave answers falling under type (a) above were compared with 
the scores of thirty-four patients whose answers indicated no awareness of fatigue/pain, 
type (b). A 2X2 X* test was applied to the data with the persistence score reduced to a 
dichotomous variable at the median. The value of X° was found to be 4.974, Yates’s 
correction 4026, which is significant at the 0-05 level of P. The actual contingency table 
is as follows, and indicates that there is a relationship with the persistence scores and 


general non specific awareness of pain and fatigue: 
i Persistence score 


Ye hase \ 

Below 91 Above 90 ‘Total 
‘Complaints of tiredness or aching group 25 9 34 
‘No Hh plnint of tiredness, etc.’ 16 18 34 
41l 27 68 


IX. PSYCHOTIC INVOLVEMENT 


The problem of the offender who demonstrates psychotic dysfunction is relatively rare, 
and even in specialized hospitals the numbers of subjects falling into the various diagnostic 
categories is usually insufficient to warrant sound conclusions from group studies, parti- 
cularly if it is desired to cross-classify according to behaviour disorder type. It is generally 
accepted that the possibility of psychotic involvement must be explored in the early 
stages of a psychological ex; { « . ৰ 
Leg-persistence test scores for fifty-eight subjects demonstrating psychological test, 
evidence or psychiatric evidence of psychosis are available. The psychological tests used 
were Klopfer & Kelley's (1946) system for the Rorschach material, the Wechsler Bellevue 
scale and the Wechsler Memory scale, the Barrow Hospital Sorting Test (modified) (Hall, 
1951, 1952; Tong, 19556), and various conceptual and perceptual tasks. The diagnoses, 
or diagnostic indicators on tests, suggest: schizophrenia, 28 subjects; post-encephalitis 
lethargica syndrome, 13; epilepsy, 9; intracranial Et state Se: 
ন i i ess . Classification according to 
eile 0 ont Hite ST i mean persistence ক for 


4 3 i t. 
behavi hows 9 Homosex; 12 Sexual; and 37 Violen - J 
টন Eon groups are Homosex 35-0; Sexual 69-9; Violent 105-5. It will be seen that 


the relative position of the three groups is different from that for the non-psychotic 


mination. 
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subjects given in Table 2. However, inspection of cross-classification tables reveals that, 
for these subjects at least, the nature of the psychosis may be the determinant of the 
persistence score. Of the thirteen post-encephalitic subjects only one scores above 90, 
Whereas only one of the nine epileptics scores below 100. Further for these two groups, 
eight of the nine Homosex are post-encephalitic, and all the epileptics fall into the Violent 
behaviour group. 

Of the thirty-eight schizophrenic subjects, one is classifiable as Homosex, 9 as Sexual, 
and 37 Violent, with mean scores of 72-2 and 109-3 for the two latter groups—again a 
reversal of the position for the non-psychotic subjects. The distribution of the scores for 
the schizophrenia group is markedly bimodal, with the peaks at below score 50 and above 
score 180. 

The problem of pain resistance in psychotic states may not be one of learning theory 
but of neural facilitation, but the data at least support the view that early differentiation 
in diagnosis is advisable, and that any technological conclusions drawn from the early 
figures for non-psychotics do not necessarily apply where there is gross dysfunction. 


X. Discusston 


The data given in the paper tend to support the loose extension of academic theory forming 
the introduction, but in addition, and of equal importance, open up many problems which 
are approachable by systematic study. At this stage, allowing for the validity of the 
theory, discussion concerning the respective values of molar or molecular levels is of slight 
utility only, but it is Suggested that further research will require molecular structure to 
account satisfactorily for the position of ‘anxiety’, ‘fear’ and ‘pain’. Knopfelmacher 
(19530, b) and Jones (1954) found difficulty concerning the role of ‘stress’ or ‘frustration’ 
as determined by Maier (1949) and suggested the need for physiological derivation after 
the lines of Cannon (1932) and, later, Selye (1950). ‘Anxiety’ is a concept similar to 
‘stress’ and may be better contained in a theoretical system containing physiological 
variables, possibly similar to that of Hebb (1949). 

Concerning the role of anxiety, the experimental data relating the scores of the G.S.R. 
for fear and the persistence scores are of interest in the light of Eysenck’s theoretical 
model, particularly a recent paper (1955). In the latter article Eysenck reviews the 
anxiety (as a secondary drive) experiments of Taylor (1951) and Spence & Taylor (1951), 
ete., where the experimental situation involved the use of the M.M.P.I. derivative— 
the Taylor Anxiety Scale. The point is made that this test correlates highly with the 
Maudesley Medical Questionnaire which is highly loaded with the Neuroticism factor of 
Eysenck’s model, and it is Suggested that the anxiety indices are therefore measures of 
Neuroticism. Leg-persistence test data are used by Eysenck (1947, 1952) for analysis of 
the typology, and the question arises whether the test data are better regarded as indices 
of fear or anxiety in the behaviour theory structure rather than in the typological sense 
that they have been applied. 

The same paper by Eysenck (1955) raises the question of the ‘psychopath’ in his 
framework. The subjects discussed earlier certainly fit the description of ‘psychopath’ 
given by Scott (1954). Eysenck’s typology associates, to some extent, psychopaths, 
criminals and hysterics, and he quotes their characteristics of ‘lying, stealing, sexual 
delinquency, avoidance of responsibility, etc.” The data given earlier, taken at the 
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empirical level alone, at least suggest that the group ‘psychopath’ or ‘criminal’ is probably 
not unitary but spread along the dysthymic-hysteric continuum, possibly in relation to 
the type of behaviour disorder. It is important to note concerning researches comparing 
anxiety states, hysteria and psychopathy, when psychiatric diagnoses are involved, that 
the terms are at two different levels of semantics. Anxiety state and hysteria are usually 
(in the psychiatric sense) based upon the intervening variables of some form of analytical 
type theory, whereas psychopathy is usually descriptive of behaviour alone. 

The general problem of pain resistance in theoretical structure is discussed elsewhere 
(Tong & Pugmire, 1955) at a molecular level, but in the comparison of studies involving 
cutaneous pain (Hall, 1953) and dull pain such as that of muscular tension, the duality of 
pain must be considered (Morgan & Stellar, 1950). 

For delinquency theory the main points need corroboration with non M.D. subjects, 
but the following features appear fairly clear: 

(a) Due consideration should be made of the environment of the subject at the time 
of the examination. For example, is a comparison of free normals with imprisoned 
offenders a valid study for the differentiation of personality variables by means of a test 
(Porteus, 1954)? 

(b) Statistical studies which regard offenders as forming a homogeneous group should 
ith care as the nature of the offence may be an important variable. 


be interpreted w | { ; 
der may require separate consideration with any technique 


(c) The psychotic offen 


involving prediction of stability. | 
(d) The importance of anxiety is emphasized by experiment, and for therapeutic 


ay be better regarded as fundamental rather than symptomatic. 
arches with anxiety, punitive measures are unlikely to succeed in 
at least with a large proportion of subjects of the 


purposes anxiety m 
Following other rese. 
extinguishing unwanted behaviour, 


type discussed. 
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NEUROTICISM IN CHILDREN 


I. AN INVESTIGATION OF NORMAL AND NEUROTIC 
GROUP DIFFERENCES 


By J. G. THORPE* AxpD D. P. JAMES 
Institute of Psychiatry (Maudsley Hospital), London 


Three groups of children aged 11-15 years, equated on sex, age and intelligence, were given 8 battery of 
neuroticism questionnaires and objective performance tests. The experiment was designed to throw 
light on the effects of the testing situation upon test scores. ‘The results indicate that all the tests, 
questionnaire or objective performance alike, are to some extent affected by the testing situation, the 
questionnaires being so much affected as to be virtually useless in discriminating between normal and 
‘neurotic groups when the testing situation is more strictly controlled. The objective performance tests 
still appear to behave in the manner expected of them in spite of the additional controls. 


I. INTRODUCTION AND PROBLEM 


Early work on the dimensional analysis of personality by Eysenck (1947, 1952) and his 
colleagues has indicated the existence of at least three dimensions which are relatively 
independent of one another. Besides intelligence they are—Neuroticism, Introversion- 
Extraversion, and Psychoticism. It is with Neuroticism that the present experiment is 
concerned. 

Work with adult neurotics suggests that in many cases these patients have a long history 
of emotional disorders reaching back into their childhood. Would it be possible, therefore, 
to identify and measure the same factors of neuroticism or emotional instability in 
children as well as adults, and would the same types of tests be suitable for this measure- 
ment? An early attempt to provide answers to these questions was made by Himmelweit 
& Petrie (1951); the outcome of their work was strongly positive. Even more positive 
were the results reported by Connor (1952) who used many of the measures originally 
designed by Himmelweit & Petrie, and whose work was carried out under the guidance of 
Prof. P. E. Vernon. Similarly, Eysenck & Prell (1951) arrived at a favourable conclusion. 
Tt seemed worth while to repeat these studies on other groups and also to introduce 
certain controls into the experiment which had not been employed before, but which 
appeared essential before any definitive conclusions could be reached. 

The main innovation in the area of additional controls was connected with the problem 
of eliminating the possible effects of certain factors of set and attitude which might in- 
fluence results in a variety of ways. The main experimental design consisted of comparing 
the test scores of normal and neurotic children, equated on other relevant variables. 
Predictions were made in each case as to the expected direction of the scores in line with 
theories derived from work with older subjects. Highly significant differences, such as 
those obtained by Himmelweit & Petrie, by Connor, and by Eysenck & Prell might 
reasonably be interpreted as a reflexion of the greater emotional instability of the group of 
neurotic children. However, in all preceding investigations, neurotic children had been 
tested in the clinic, which to them undoubtedly was associated with detailed discussions 
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of their symptoms, with highly emotional reactions, and with attitudes and behaviour 
patterns of a neurotic character. Normal children had usually been tested in their own 
schools, but even when tested in the clinic there could be no such disturbing associations 
for them as there had been for the neurotic children. The possibility, therefore, had to be 
faced that the differentiation between normal and neurotic children might be an artefact 
caused by the determining tendencies or ‘sets’ arising from the place where testing 
occurred. 

To overcome this difficulty, a plan was adopted which first arose in discussions with 
Mr D. Prell. In brief it was decided to equip a large caravan as a mobile laboratory, to 
take this caravan to the schools to be sampled, and to carry out all testing on the precincts 
of the schools in question. By a procedure to be explained later, neurotic children and 
normal controls were selected in such a way that their selection appeared to be due to 
chance. In this way it was hoped to eliminate the association for the neurotic child of his 
symptoms and troubles with the testing, there being no apparent connexion between the 
caravan and the clinic. ' 

A final check on the effects of set on test scores was provided by testing a further group 
of children, all of whom were receiving treatment at the Maudsley Children’s Out- 
Patient Department, but this time the testing was carried out in the clinic. Tf the place of 
testing and its associated attitudes was important, this could be demonstrated by com- 
paring the test scores of this group with those of the previous group of emotionally 


disturbed children tested in their schools. 


Il. THE EXPERIMENT 
A. Subjects 
CO ldren were involved in the experimental design. ‘rr 
En ld 8 be thirty-four children who were receiving psychiatric treat- 
Y iTS EE দা disturbances. These children were between 11 and 15 years of age, 
EAT OT f 12 years 6 months. The second group comprised 106 normal children 
with a mean age of “+ p of a further twenty-eight children all 


i de u 
i Js, and a third group was me 
ঃ i we out-patient treatment. All these groups were equated On sex, age, 
RE Kl and there were no reasons for suspecting that the first and third groups 
and intelligence, 


differed in their degree of maladjustment. 


B. Tests 

1 the selection of tests Was that they had in previous studies been 
poten normal and neurotic groups. TUG 06 
iled descriptions of them here. The verbal tests are identical with 
52), and brief descriptions of them appear in 8 paper by Thorpe 
2), fn Gp oh the objective performance tests will be found in 
ol 1952). Three new measures of neuroticism were in- 
ee of reversals score, which was a straightforward count 

* Je subject's movement in the forward-backward Plane changed 

of the number of times t ৰ ay test, and two Reaction Time PE UE Tas OG 
direction during the Bor pice & Shakow (1940). Five potential measures of psycho- 
test fully described by 


ticism were also included. 


The main criterion 
Shown to discriminate 
known to warrant deta 
those used by Connor (9 
(1955). Adequate descrip 
the two books by Eysenck ( 
troduced—the Body Sway nur 


28 Neuroticism in children 


Verbal tests 
Thurstone’s Primary Mental Abilities (11-17 years) 
Sentence Completion 
Annoyances 
Ways to be Different 
Medical Questionnaire 
Worries and Anxieties 
Interests 
Sociometric 


Performance tests 


Manual Dexterity (sum of M N O and P scores) 

Track Tracer (amount of time spent in error in 75d Sec.) 
Leg Persistence (time in seconds) 

Dynamometer Persistence (time in seconds) 

Static Ataxia (sway in inches) 

Body Sway Suggestibility (sway in inches) 

Body Sway—number of reversals 

Autokinetic Movement (in inches) 

Rail Walk (in feet) 

Tapping—maximum tempo (number of taps) 

Reaction Time—regular preparatory interval (in 5 Sec.) 
Reaction Time—irregular preparatory interval (in 705 Sec.) 
Luria—left-hand disturbance 

Dark Adaptation (in grades) 

Mirror Drawing (number of errors) 


The following tests of psychoticism were also included: 


‘Three circles (time in seconds) 

Three squares (time in seconds) 
Waves—amplitude (in millimetres) 
Waves— wave length (in millimetres) 
Tapping—normal tempo (number of taps) 


C. Method 

The names of thirty-four children between 11 and 15 years of age were selected from the 
records of the Children’s Departments at the Maudsley and St George's Hospitals. All 
the children were attending their schools in the normal way, but were considered to be 
sufficiently disturbed emotionally to need out-patient psychiatric treatment. Care was 
taken that none of these children suffered from organic complications, possible psychotic 
disturbances, or complaints of a physical nature. These thirty-four children were, with 
the permission of the L.C.C. and the school head teachers, tested on the premises of their 
own schools. 

In order to obtain the normal control group, three children were chosen from the school 
class of each of the thirty-four neurotic children, who most closely resembled him in sex, 
age and intelligence. This was made possible by administering the intelligence test to the 
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whole class, and scoring it during the subsequent testing session with the verbal tests. In 
this way a control group of 106 children equated on sex, age and intelligence with the 
group of thirty-four neurotics was formed. The children were not informed, however, of 
the selection procedure. They were told that some of their names would be drawn out of 
a hat and that these pupils would be doing some other tests (the performance tests) 
individually in the caravan. By following this procedure it was hoped to eliminate the 
associations for the neurotic child between his symptoms and the testing. 

The third group in the experimental design comprised twenty-eight children, all 
attending the Maudsley Children’s Out-Patient Department for emotional difficulties, 
and equated for sex, age and intelligence with the first group of neurotics. These children 
were tested individually on both the verbal and the performance tests, but as in most 
cases a parent was waiting for the child the test battery had to be somewhat reduced. 

In summary, three groups of children, equated on sex, age and intelligence, were 
involved. The first (neurotic) group was tested in the schools, the second (control) group 
was also tested in the schools, and the third (neurotic) group tested in the clinic. There 


were no reasons for supposing that the third group was any more or &Ny less neurotic than 


the first. 
III. REesuLTrs 
The means and variances of the test scores for each of the three groups are given im 
Table 1. 
Table 1 Critical 
E od ratio, 
Pe i H | school Neurotic clinic normal and 
direction Neurotic school Control sc! i? ti 
of score tested (N =34) tested (XN 700) tested (N =28) RB) 
indicating nk ij Me Variance  tested* 
y jC: Mean Variance Mean Variance Mean 
Variable neuroticism নলা 1217 12-415 1-366 12.833 1.191 N.S. 
1. Age in years —_ B97 875-413 92-121 9581-000 90-082 1421312 NS. 
2. Total P.M.A. score High 3.455 শপ 3-623 4-6 5.285 5-1 0-406 
3. Sentence completion High 24079 96-6 25.399 63-5 94.607 82-3 0.712 
4. Annoyances His! 50.992 198.7 25:004 167-2 23-750 143-9 L787 
5. Ways to be different High 8879 163 9315 IT 10600 508 0 
6. Medical questionnaire High 12-172  35°5 11-872 36-0 13.964 Ba 0240 
gr Intec as Bigh 15:70 0681 45 00s NGF মী 5.038 
+ Interests Low 0-204 fel 8 2 H .G.: .G., 2.0838 
5 ন 5 .7 196-880 411-6 0-4. 
9. Sociometrio Low © 201-147 550.5 208078 8485.7 HE Ne. 1355 
10. Manual dexterity High 116.895 5078-4 41-586 787-6 99-798 4929.9 9.406 
11. Track tracer Low © 30-547 4045 ‘6'808 1918-9 22-596 850-0 2.181 
129. Leg persistence tence: LOW 30-517 LE 0636 0-378 0570 0512 0-84 
13. Dynamometer persistence High 0735 O38 993 59 2527 62 0224 
14. Static ataxia High 2-183 8 7-896 12954 NG. N.G. 0-463 
15. Body sway ৰ High 8:937 rr 20.473 565.7 N.G- 0.787 
16. Body sway reversa High 23-844 40 91-500 476-6 N.G. টি 1.530 
1%! Autokinetio Low © 97-109 906.) 56-353 86.0 NG, y L174 
18. Rail walk Low © 59006 1°60 29-863 42.0 33-629 258-2 1.116 
19. Tapping maximum | High 31-569 চ0E 33-360 68-9 36-518 297-8 0-516 
20. Reaction time—reguld High 34100 73 ‘5.649 869 NG. NG. 0-286 
21. Reaction time—irregulat High 6-027 505 21-799 192 NG. NG. 0-984 
22. Luria ন High 22-666 7128-4 51114 5375-9 62-504 1287-6 0-666 
23. Dark adaptation High GT'0)8 1484 17-108 833 N.G. N.G. 0-051 
24. Mirror drawing ক 16-998 191-9 24778 157-8 N.G. N.G. 0.240 
25. Three circles — BG LG M6 125. NS NG. 1-538 
26. Three squares = 200 387-1 89-418 457-6 N.G. N.G. 0-842 
27. Waves—amplitude == 04251 190.4 85-767 169-2 N.G. N.G. 0-566 
28. Waves—wave-leng! ন ডল Fg d the 5% l 
29. Tapping normal uired for significance at Or LOTTE C8 OE 


ঠি is req! 
* A CR of 1-65 or more 
+ Ns. not significant. 
ন N.G., not given- 
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IV. DIscUsSION OF RESULTS 


Discussion may first be centred around the test performance of the neurotic and normal 
groups tested in the schools. Tt will be seen from the table that the seven verbal tests 
(numbered 3 to 9) fare rather badly on the whole in terms of the predictions that were 
made for them, only three of them behaving as predicted. Moreover, the difference 
between the groups on the Ways to be Different test would have been statistically 
acceptable had the opposite prediction been made. In view of the results of both Himmel- 
weit and of Connor, in which the same or similar tests were shown to discriminate in the 
predicted direction at high levels of statistical confidence between neurotic and normal 
groups, the present finding is rather serious in its import. At the same time a considerable 
weight of evidence suggests, as is now well known, that tests of this type are notoriously 
unreliable owing to the effects of the testing situation, the sex of examiner, the motivation 
of the subjects, and so on. Meehl & Hathaway (1946) are two of the many writers who 
have drawn attention to this. Faw (1948) found changes in Bernreuter responses accord- 
ing to the testing situation, over 15% of the subjects changing more than fifty percentile 
points from one situation to another. Eysenck, too, is acutely aware of this difficulty 
which leads him to place more reliance upon tests of the objective performance type in 
the investigation of all basic personality dimensions. He writes: ‘(Performance tests) 
come nearest to the ideal of objective empirical investigation; they suffer less from the 
evils of voluntary distortion....Our hope of building up a true science of personality 
rests on the development of this type of test more than on any other’ (19500, p. 214). 
It is to this group of tests that we must now turn. 

} In the results for the fifteen objective performance tests of neuroticism administered 
individually in the caravan, all except four behave in the manner expected of them. 
These exceptions are the Track Tracer, Body Sway, the Rail Walk, and the Tapping 
(maximum tempo) tests. Of these the results for the Body Sway test are perhaps the most 
serious, this test having previously shown good discrimination between groups of normals 
and neurotics, whether adults or children. A detailed discussion of this result will follow 
later. Of the eleven individual tests behaving as predicted, only two (the two tests of 
persistence) show differences between the normal and neurotic groups large enough to be 
statistically significant. 

The implications of the results of comparing the performances of neurotic and normal 
children tested in their schools are that there is little hope of using group tests of the 
questionnaire variety in this way for the screening of such groups. Most reliance can at 
this stage be placed on the sociometric test (Thorpe, 1953) for which a significant tendency 
for neurotic children to be less popular in terms of this test than the normal controls is 
demonstrated. For the remainder of the verbal tests, whether considered individually or 
together, their screening efficiency is virtually zero. Such a conclusion would not, how- 
ever, Obtain for the individual performance tests, eleven of the fifteen showing the 
differences between the groups which were predicted. Even though only two of these 
eleven. tests Showed statistically significant differences, that the overall results are not due 
to chance is indicated by a x2 of 3-3 (1 D.5.) on a hypothesis of chance success.* This 
value of ¥* approaches significance at the 5%, level and it may be taken to mean that the 


Ee Though this test is not strictly applicable as the tests are not independent, this trend should be compared 
with that for the verbal tests where less than half of them behaved as predicted. 
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hole have given results in line with previous findings, even though, 


individual tests on the w 
factors as the attitudes and ‘sets’ of the subjects have been 


in the present case, such 
thoroughly controlled. 


The psychoticism test performances of the normal and neurotic groups show no 


startling discrepancies, none of the five tests showing significant group differences. 

The value and importance of carrying out a study with the additional control of the 
factors of ‘set’ and attitude is further indicated by a consideration and evaluation of the 
s of clinic children in the clinic situation. Tf the scores of this group are 
f the first group of clinic children tested away from the 
light. First the verbal tests. Of the six available 
for the clinic-tested group. If the six 
ights into a ‘verbal test score’, the 


test performance 
compared with the scores © 
hospital, the following facts come to 
comparisons five indicate a more neurotic score 
scores are standardized and combined with equal we 

ted children approaches significance 


difference between the scores of caravan-and clinic-tes ! i 
on a one-tailed ‘t’ test (t= 1.650), the clinic-tested group scoring more neurotically than 


the caravan-tested group. One must conclude, therefore, that testing individually in the 
clinic tends, on the whole, to evoke more neurotic responses to tests of this type. Of the 
performance tests eight similar comparisons are available, and of these all but one show 
a higher neurotic score associated with clinic testing. A combined performance-test 
SUOre? derived. in’a sinlar Way to the combined ‘verbal-test score’ shows a difference 


between the two groups of clinic-tested and caravan-tested children significant at beyond 
the 5% level (1=2"282) in th onses being associated with 


6 direction of more neurotic Tesponses being 
clinic testing. The conclusion would appear to be that the testing situation can and does 
g- 
affect the responses of neuro 


tic children in such a way 28 to make them appear more 
neurotic than a similar group 


tested outside the hospital situation. Not only are the 
questionnaire responses affected in this manner but als 


0 the responses to the objective 
performance tests. This conclusion points to the need, in future Re controlling the 
effects of the testing situation, or at least in some way allowing He ক ৰ f 

It is appropriate at this stage to draw attention to some bi i ডি k EE 
between the results of the present study and the results of ear Re Inp a রে 
Himmelweit & Petrie found that the tests which best Le iate ন i fi 
neurotic groups Were the tests of static ataxla and LE lk I ন 4 UE 
with the results reported by Eysenck & Ere ) on ks be resent study the two 
dynamometer persiste ficient in this respect. 21 ১ BR 
tests of persistence Are t, and the tests of static a Ee টু th lini Ee 
the least efficient in discri Ll EY hah a cd should 
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be comparable. As long as different workers using simi I ETE ঢ 0 ba 
Patients continue to find such divergent results as these, little A oe EEA be 
Positive statement about personality dimensions other than Nn OR Ct 
Scratching at the surface. It has Deen shown above how : CE LO bake into seco 
and neurotic groups may be, to some extent, exaggerated | Jn 7 te Lod, pate) 
the testing situation. A further diffioulty at present tt EE EE ? 
is consequent upon the disturbing possibility of Donslirens E 


ining between 
test scores on the dimension of neuroticism. 


Consider, for instance, the following diagram, 
Himmelweit’s results and the present results noted above. 
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Let the regressions of the four measures in question on the dimension of neuroticism be 
as shown. Let us suppose, further, that the normal and neurotic groups of the present 
study fall at points ‘T’, and that the groups in the Himmelweit study fall at points ‘H°. 
From the diagram it will be seen that in the present study the persistence tests will 
discriminate more highly between the groups than will static ataxia and suggestibility ; 
also that in the Himmelweit study suggestibility and static ataxia will discriminate more 
highly than leg and dynamometer persistence. If the regression of these tests is there- 
fore as shown, and if the four groups of normals and neurotics do lie in the positions 
indicated, then the results of the two studies are consistent with one another. Two 
deductions can be made from the diagram. First, that for the two tests of persistence the 
variance of test scores should be lower in neurotic groups than in normal, and that for 


Static ataxia and 
suggestibility 


Score 


Test 


‘ Leg and dynamometer 
mh EE persistence 
bl H ফ H 
Normal Neurotic 


Fig. 1 


static ataxia and suggestibility the variance of the scores in the neurotic groups should be 
Iugher than. the corresponding variances in the normal groups. Secondly, if the means for 
the four groups on each of the four tests are compared, they should lie in the orn 
depicted in the diagram. Regarding the first deduction, a glance at the table will Ee 
that the deduction is in fact borne out, the neurotics having higher test-score variance or 
static ataxia and suggestibility than the normals, and lower variance on the two tests of 
persistence. Regarding the second deduction, there is unfortunately 2 major difficulty, 
Himmelweit having used in her study a different dynamometer, and different static 
ataxia apparatus, and a different test of suggestibility. The test of leg persistence should, 
however, be comparable for the two studies, the only requirement being thatthe subject 
should be seated, and hold out his leg for as long as he possibly can. From the above 
diagram the group means should be arranged in the following order of magnitude, highest 
first: present-study normals, Himmelweit’s Sonali, present-study neurotics, Himmel- 
weit’s neurotics. In fact the means are as follows: 


Present-study normals 41-586 Present-study neurotics 29-793 
Himmelweit's normals 34-021 Himmelweit’s neurotics 28-024 
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These figures are in striking agreement with the deduction. It may be concluded, then, 
that the available evidence suggests that the discrepancies between the GS of 
Himmelweit’s study and the present one tend to disappear when account is taken of the 
types of regression probably obtaining between test scores and the underlying dimension, 
though more exacting evidence regarding these regression lines is at this stage desirable. 


V,. CoNcLUSIONS 


The results of this study point unequivocally to the need for adequate control over such 
5 variables as the testing situation and its associated attitudes whenever groups of normal 
| and abnormal subjects are to be compared. It would indeed be of interest and importance 

to carry out a study with the present battery of tests along the lines of that of Lord (1950), 

whose work with the Rorschach test strongly suggested the dangers of indiscriminately 
) )y uch controls up to now been omitted from studies 
j concerned with neuroticism in children, but also from the more fundamental studies with 
/ adults, upon which the present investigation was primarily based. A recent report by 
Heron (1955), who demonstrated similar difficulties with the personality tests, would 


appear to support this contention. Few psychologists would be surprised at such a 
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er degree. 
fluence of the testing situation upon 


test scores is taken into account, the questionnaire type of test has no value whatsoever in 
urotic children, though this sobering conclusion does 
most of them showing the sort of group 
that the obtained 


The results indicate quite clearl 


the discrimination of normal and ne 
yrmance tests, 


expect. Tt should be noted, however, 


ly been the case. 
kers may indeed find themselves becomes 


f identifying factors resulting from 


not apply to the objective perfo 
differences that we have come to 
differences were smaller than has previous 

A further pitfall in which research wor 


obvious when it is realized that the customary way 0 | $ esultin 
factorial analysis is to rotate them into maximum conformity with the discriminatory 


powers of each test (Eysenck, 19500). As some tests are likely to be more affected by the 


testins situation than others, it is obvious that the final rotation will, to some extent, be 
/ tern ed by these ext osed to follow the present article with 


aneous factors. It is proposed 
a second one which will deal with lysis of these new data unaffected by 


the factorial ana. 
iables. 

a teste TE in the above report, suggestive though not decisive, that the 
relation of test scores to neuroticism may be non-linear in some cases, and it has been 
shown how this may result in apparently startling discrepancies between the results of 
studies in which even the same tests have been applied to similar groups. A test showing 
good discrimination between two groups in one study may not discriminate at all between 
two similar groups in another if the only difference between the two studies is that all 
groups are selected from different points along the neuroticism continuum. 

1 difficulty of all research based upon 


i y tra 
i a tion may be drawn to the cen । 
Finally, SEALS Among adults it has been found that taking a wide range 


bility and instability into account, the reliability of psychiatric assess- 


ability was no better than 0-5 (Eysenck, 1952); in other words, there 
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is very little agreement among psychiatrists on the nature of the criterion. With children 
one might reasonably expect the reliability to be considerably lower, the bulk of evidence 
on the child’s difficulties coming from the child’s parents or teachers rather than from the 
child himself. The degree of normality of the normal groups of children is also often open 
to suspicion for the same reasons. One of the normal children of the present study (now 
18 years of age) has recently been admitted to this hospital with a diagnosis of temporal 
lobe epilepsy with its associated behaviour disturbance. It is hard to see how this 
difficulty of criterion group selection may be circumvented, but it is clearly a central 
problem to this type of research. 


The writers would like to express their appreciation. to Prof. H. J. Eysenck who 
directed the present study; to the L.C.C. for their kind permission to test the children in 
their schools; to Drs Himmelweit and Petrie who gave generously of their time to help in 
the construction and selection of tests, and to the Directors of the Central Research Fund 


of the Bethlem Royal and Maudsley Hospitals, without whose financial help the study 
would not have been possible. 
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COGNITIVE INFERENCE IN PERCEPTUAL ACTIVITY 


By M. D. VERNON 
University of Reading 


Whenever the sensory data are scanty or ambiguous, or incongruities occur in the perceptual situation 
Observers tend to employ processes of inferential thinking to arrive at satisfactory SERCO 
Such inferential thinking also appears when the observer is called upon to make accurate judgements 
about events which ordinarily might not be closely observed. In making inferences, observers utilize 
schematically organized knowledge and tendencies to react which they have acquired, either through 
experiences which are common to everyone as they grow up, or as the result of particular individual 
experiences and training. Thus some inferences and judgements are closely similar in different indi- 
viduals, while others show marked individual differences. Evidence supporting this thesis is given in 
examples drawn from everyday life and from experimental investigations. 


I. INTRODUCTION 


It seems a matter of Some interest and importance to consider a type of cognitive process 
which is not often studied by psychologists, perhaps because it is hard to define and 
delimit at all clearly; that is to say, the process of cognitive inference which follows 
immediate perception. This inferential thinking is probably different in nature from the 
more complex and highly developed forms of thinking—reasoning, abstract generaliza- 

950) alluded to the processes which occur in identification 


tion and the like. Brunswil (1 hl un 
through making inferences as ‘the implicit logic of perceptual quasi-inference’. These 
Processes differ from the more complex types of thinking in that they are partial, in- 
tuitive and even non-veridical. What does occur is a rapid ‘hit-or-miss’ classification of 


the immediate percept into some previously established category of experience, or 
‘schema’, At the moment we know little about the nature or structure of such schemata 
nor how nor why any particular schema is utilized for a particular identification. All we 
Can say is that, more often than not, identification is reasonably efficient and successful 


for all practical purposes. } | 
ssification takes place, some examples are given here, 


To illustrate how schematic cla OEE SEED 
together with a description of what seems to occur when it is utilized for identification, 
These examples demonstrate that the making of inferences is by no means always either 


accurate or logical. It works well enough in a rough and ready way; but it may lead to 
Mistaken conclusions, which are ignored or overlooked when they are of minor importance 
from the practical point of view. If they are of major importance, then further perceptual 
investigation of the situa place, and is normally supplemented by more 


tion takes nn € 1 
accurat d exhaustive pr generalization and logical reasoning. 
e an 


ocesses of abstraction, 


IDENTIFICATION AND EXACT OBSERVATION 


t identifications are determined, not only by 
ctancies set up in an experimental situation, 


II. THE DISTINCTION BETWEEN 


It would probably be generally is tha 
the i ব ta, and b the expe 
ES LT i je ens influence—that constituted by an all-round 
HEY Eta in particular kinds of situation, and of 


knowl the kinds of experience which occur in pe 
the ne hin Al reaction which is most appropriate to them. But there are some 


i tory experiments, in which it 
i i j ti se encountered in laboratory ; ; 
Situations, and in particular tho. ic 
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might be expected that an observer would be completely at a loss, because he would 
never have encountered just such a situation before. It is true that he is sometimes con- 
fused and uncertain, and even that his confusion may persist. But more often he arrives 
at some identification of the data presented to him which satisfies him. Sometimes these 
identifications may be very different for different observers. In other cases they may be 
similar; or may fall into two or more types of similarity. But in all cases they seem to 
indicate that the observer has made some inference from his sensory impressions in order 
to ‘make sense’ of the situation; he thinks he knows what is there, and how he intends to 
react to it. Thus it may be said that the observer has apprehended the whole situation to 
his satisfaction. (The notion of ‘satisfaction’, of knowing how to handle the situation, 
appears to be more in accordance with the concept of ‘functional validity’ (see Brunswik, 
1955) than that of ‘correctness’—that is to say, of correspondence of the perceived with 
the stimulus object. It is true that the latter may ultimately produce a more successful 
adjustment to the environment; but it cannot be assumed that it is the natural and 
invariable goal of the observer’s activities.) What he has identified agrees with his 
previous knowledge and experience of that kind of situation, and he knows how to handle 
it. But this does not mean necessarily that his identification is veridical. Ordinarily of 
course he will have little difficulty in using the incoming sensory data to identify particular 
objects. But sometimes what happens to the observer is less simple; though the com- 
plexity may be overlooked if insufficient note is taken of the exact nature of the ex- 
perience of a single observer, or of the different experiences of different observers. If the 
Sensory data are vague, ambiguous or complex, one observer may say: ‘Tt looks like an X’, 
Or, ‘It might be an X’. Another observer may say: ‘It might be a Y’, or, ‘It looks like an 
X, but I think it is probably a Y’— the second part of this statement being based upon his 
expectations, or upon certain other corroborative data, perhaps supplied by sensory data 
of another mode. Of course in these situations we are never quite certain that different 
Observers are stimulated by the same sensory pattern. But itis unlikely that this pattern 
varies to the extent that the reports and descriptions of different observers vary. It 
seems far more probable that the different observers attach a different significance to the 
various details of the sensory pattern, and therefore identify it differently. Moreover, the 
Same observer may at one time attach more importance to what he thinks the object 49; 
and at another time, to what, momentarily, it looks like. Not infrequently an observer 
will say: ‘It looks like an A, but I think nevertheless that it is a B’°. ? 
This is the kind of difference which occurs, for instance, between the so-called ‘sensory 

and ‘object’ judgements of the constancy experiments hich may seem to exist simul- 
taneously when at one and the same moment we DECEIT things as having their ‘real’ 
SLC, and also fitting into the particular angular segment they subtend at the eye. In the 

object’ judgement, the one we most commonly use in everyday life, we are concerned 
mainly with what the object is, rather than what it looks like. Thus we wish to know 
whether it is a shadowed surface, or one with parts in relief; whether it is a blue fabric or 
@ greenish one; whether it is a man standing on the mountainside, or a rock twenty feet 
high but a long way off. These are instances in which judgement is difficult to make and 
often at fault ;* though there are, of course, innumerable situations in which we make the 

* An instance of this occurred recently to the writer and a friend. An object moving along the sky-line of 


a hill was identified by the writer as a rabbit, and by the friend as a bird. It proved to be the upper part of 
@ man’s body, the lower part of which was hidden by the hillside. 
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identification easily and correctly. The ‘sensory judgement’ is less frequently utilized in 
everyday life, except when the sensory qualities of the stimulus are markedly in conflict 
with what we infer to be its identity. For instance, we might notice specifically the 
brilliant bluish purple of the mountains of Skye seen from a distance; or a sea Which looks 
like molten copper in the rays of the setting sun. These aspects are striking and interesting 
in themselves, more so than the nature of the particular object to which they appertain. 
Such percepts are the raw material of artists and poets. The biologist also is trained to 
perceive the exact appearance of the specimens he examines, rather than to make an 
immediate and possibly erroneous identification (but cf. p. 43 below). 

There are occasions, even in everyday life, when we are misled by such unusual sensory 
impressions to make an incorrect identification because our knowledge and our expecta- 


tions are inadequate to confirm or contradict them, at least momentarily so. Starting at 


a shadow seen peripherally may happen easily. Two other examples drawn from the 


author's experience are: stumbling on a stair which was thought to be only a shadow; 
and the impression that the railway cutting was sliding down on to the line behind the 
train, although what was seen was only the induced after effect of relative movement. 
These mistakes are probably frequent enough, and most of us make them from time to 
time. Adams (1923) has described a number of similar instances. But usually we ignore 
or forget them, because they are not corroborated by other aspects of the situation; or 
because we proceed to check our assumptions by some form of action which shows us that 
they were non-veridical. But momentarily we identified them in. that Way, though 
clearly the sensory data could not in themselves have given rise to that particular 


identification. 
IN EXPERIMENTS WITH REDUCED SENSORY DATA 


III. AMBIGUOUS IDENTIFICATIONS 
nstances have been demonstrated under experimental 


Recently a number of similar 1 ; jl c t 
cts which may occur in certain special 


conditions of the anomalies in identification of obje 1 
circumstances particularly when the sensory data are scanty or ambiguous. 

There is a number of demonstrations and experiments by Ames, Hastorff and Ittelson 
i দ i i f objects, seen monocularly with sur- 
in whi apparent shape, Size and distance 0 l 
bse appeared to be determined by what the observer believed to be the 


ts. Thus Ames (1951) stated that a trapezoidal-shaped window frame 


rotated about a vertical axis appeared as a rectangular window frame oscillating to and 
fro. Hastorff (1950) required subjects to adjust the size of a stimulus object, seen mono- 
cularly in a dark field, fill it appeared equidistant with a standard object seen binocularly. 
The settine of apparent equidistance was farther away when the variable was given the 
Hamme of a HOD tively large object (envelope, billiard ball) than Lk named as a 
smaller object (calling card, ping-pong ball). Indeed, the size of the i S was adjusted 
until it equated that of the named object seen at the distance of the standard. Ittelson 
(1951) found that the distance of known objects such as a playing card and a match-box 
could be judged accurately when they were seen monocularly with eS darkened ; 
and half-sized and double-sized playing cards were judged be Te louble ox half their 
actual distance. When two ink blots were presented, one double the size of the other, the 
former was usually judged to be about half as far away as the latter. But this judgement 


ble than the judgements of position of familiar objects. 
ven for these phenomena has sometimes been that what is 


roundings obscured, 
identity of the objec 


Was more varia \ 
Now the explanation 8! 
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perceived is determined by the subjects’ familiarity with particular objects, rectangular 
windows, playing cards, and so on. Hochberg & Hochberg (1952) have controverted this 
hypothesis, and advanced in evidence for their contentions an experiment in which they 
presented to monocular vision two screens, one having on it the drawing of a boy, the 
other of a man of exactly the same size. It might be thought that the subject would 
suppose the latter to be farther away than the former, because he would expect a drawing 
of a man to be actually larger than that of a boy. In fact, there was no consistent 
tendency for the man to be located as farther away than the boy. But if two pictures 
were shown of the same boy, one large and the other small, the latter was judged to be 
farther away than the former. Thus it seemed that the essential factor was the identifica- 
tion of the two percepts as having been produced by identical stimulus objects of the 
same size, placed at different distances. 

Again, Gogel, Hartman & Harker (1956) presented double- and normal-sized playing 
cards at different distances, with monocular vision and an otherwise dark field, and 
compared the estimates of distance for each of the conditions when it was the first 
estimate made by a particular group of subjects. In other words, the subjects were making 
absolute estimates of distance, unrelated to other estimates made in similar circumstances. 
The relationship demonstrated by Ittelson did not hold. There was no tendency to see the 
double-sized card nearer than the normal-sized card. But in subsequent comparative 
Judgements, the perceived distance did Vary inversely with the retinal size. Thus familiarity 
with the particular object was not sufficient to define the situation. 

In the Ames experiment, it was postulated that the rotating trapezoidal window was 
perceived as an oscillating rectangular window because one is accustomed to seeing 
rectangular and not trapezoidal windows. This does not explain why a cross-bar attached 
to the frame was seen to bend at various points during the movement. Although this may 
have been necessary to preserve the impression of rectilinearity of the window, it is 
certainly not in itself a customary experience. Again, Mulholland (1956) has recently 
shown that the perceived movement of the trapezoidal window may vary quite consider- 
ably in character, especially at high speeds of rotation. Sometimes it may appear to 
rotate, whereas a rectangular window may seem to oscillate; or both may expand and 
contract. 

Now Ittelson, Kilpatrick and Cantril (see, for instance, Kilpatrick (1955) and Toch & 
Tttelson (1956)), the protagonists of the ‘“transactionist’? approach, consider that per- 
ception in such ambiguous situations is a function, not so much of the assumptions made 
as to the nature of particular objects, but rather of the assumptions based upon a ‘weighted 
average’ of previous experiences and of the present stimulus conditions, 80 that the 
Tesponse is the ‘best bet’ in the particular circumstances. There are certain situations in 
Which the previous experience of different observers is s0 similar that they make ‘bets’ 
which are approximately the same. But it is clear from the experiments quoted above 
that different observers often made different ‘bets’, and that these varied in different 
conditions in unpredictable ways. This may have been the result of differences in previous 
experience, or of different weightings of that experience. What seems most probable is 
that different observers in different circumstances made different inferences as to the 
nature and conditions of the situation. Thus it is not possible to predict beforehand, 


without experimental investigation, just what inferences will be made, and what previous 
experiences will be utilized. 
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IV. THE FUNCTIONS OF CONFIGURATIONAL CLASSIFICATION 


Rather a different light is thrown upon these conclusions by experiments in which the 
perceived configuration, although its formal characteristics appear quite definite, never- 
theless differs radically from the stimulus data. After the configuration has been per- 
ther cognitive process supervenes, and the observer describes or defines 


ceived, some fur 
the percept in terms of some familiar object or experience, which commonly differs for 


different observers. Here there appears to be an original perception in terms of some 
recognizable configuration with characteristic formal properties; further inferences are 
then made in order to produce a meaningful identification, but it is doubtful whether 


they greatly influence the original percept. 


Fig. 1 


f these phenomena is given in two sets of experiments by Johansen 
0’ 


eA id mad f two interlacing cubes, in 
ted a complex solid mace up © ng 
ee OE he subject did not know that they were seeing the same 


atial positions. Al 


ese positions. In the first position they reported seeing a flat shaded 
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named; it could be described only in abstract terms. Furthermore, when they were asked 
to estimate, by matching, the distance of the object in its first position, their estimates 
varied according as to whether it was seen as a flat surface, a ‘coffin’ or a ‘beam’. 

Hence it appears that the subjects in these experiments first of all perceived the shape 
characteristics of these objects. They could not identify them exactly in terms of any 
familiar object—they merely said that they resembled familiar objects. But each per- 
ceived configuration was sufficiently definite for them to differentiate it from the other 
configurations, and to localize it in space. There was no gradual change between one con- 
figuration and the next; the point of transition was quite sharp. 

Rather similar processes occurred in the movement phenomena described by Michotte 
(1946) and Johannson (1950). Michotte first demonstrated configurations which con- 
sistently had the appearance of mechanical causation, in which the movement of an 
object was generated by the impact of another moving object. He then presented other 
configurations which had the appearance of autonomous self-caused movement, in which 
the expansion and contraction of an object was perceived together with simultaneous 
translatory movement. This distinction was paralleled in the experiments of Johannson 
(1950). He presented two black spots moving simultaneously in different ways upon @ 
translucent screen. He found that certain movement configurations were perceived 
which differed radically from the real movements of the two spots. It was as if in the 
perception of the movements made they were analysed and re-combined, resulting in the 
appearance of the new configurations. For instance, two spots moving in opposite 
directions round circular tracks which touched at one point, were seen as two spots 
approaching each other along a horizontal line, fusing and separating again; and at the 
same time the path of their motion rose and fell vertically. Johannson investigated @ 
number of these phenomena, and found that in certain cases, when the movements were 
referred to a common centre which was at rest, they usually produced the effect of some 
kind of rather rigid mechanical movement, and were so described by the observers. But 
LENHOES complex types of configuration, where movement was perceived in relation to 2 
moving centre or frame of reference, it was associated with the more flexible and complex 
“ movements of living creatures. 

The impression produced by these observations is that quite definite and unambiguous 
perceptual configurations were perceived, which could not be attributed to the character- 
istics of the stimuli. They varied to some extent in different observers, and so also did the 
meaningful identifications given them; but the variations were limited in number. Neither 
could the perception be said to be a function of identification in terms of some familiar 
object or meaningful experience. But at the same time the observers spontaneously 
classified and described their perceptions in terms of such experiences. We may perhaps 
conclude that, in a non-laboratory situation, an observer would seldom be content with 
perception of the configuration as such, but would be almost certain to proceed to some 
Process of inference, explanation and classification in terms of familiar experiences, in 
order to suggest the most appropriate type of behavioural reaction. Nevertheless, the 


experiments demonstrate the existence of primary schematic classifications in terms of 
the particular formal characteristics of the configurations. 


fs 
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V. DIFFERENT TYPES OF REACTION IN CONSTANCY JUDGEMENTS 


It is clear then that it is not unfamiliarity or inadequacy of the sensory data which in 
themselves lead to variable and ambiguous identifications. It is also possible to find in- 
stances of similar effects in conditions approximating to those of everyday life, for in- 
stance in judgements of size and distance associated with the size-constancy phenomenon. 
We have already noted that constancy judgements may vary according as the observer 
makes the ‘sensory’ or the ‘object’ judgement; that is to say, according to his expecta- 
tions and intentions in judging the sizes of objects. But these types of judgement are not 
made with equal ease and spontaneity; and they may vary according to the particular 
situation in which they are made. Thus Gilinsky (1955) found that with objects of un- 
known size at great distances (up to 4000 ft.), observers experienced little difficulty in 
following instructions to make ‘retinal’ (‘sensory’) judgements of projected size, and 
made them fairly accurately. But ‘objective’ judgements of real size Were uncertain and 
difficult to make, and sometimes involved a considerable amount of reasoning. Joynson 
(unpublished work) found that with comparatively near objects, the usual spontaneous 
tendency was to make matches of real size, which were reasonably accurate, by ‘allowing 
for differences of distance’. The observers could also match with fair accuracy according 
when required to do so, by judging the angles subtended by the objects. 
yed, judgement of projected size 18 rarely 
1951) it is more accurate at the age of 
r objects at near distances, the 


to projected size, wl 
But unless this method of matching is emplo 
very accurate; according to Piaget & Lambercier ( 


7-8 years than in older children and adults. With familiar 0b] HED 
normal method appears to be to make judgements of real size by utilizing the nown 


Properties of the objects. Bolles & Bailey (1956) have shown that such I Een can in 
many cases be made just as accurately without looking at the objects at all. 

Thus, in different situations, and with different types of intention on the part of the 
observer, the size which is immediately perceived may Vary. Still other types of appear- 
ance may occur in other everyday life situations, for instance when es observer makes 
a rapid snap judgement about an object of known S12€, such as a man or a car, at a great 


‘I think though he looks so tin; 
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co-exist, constituting what Piaget (see Michotte, Piaget & 
henomenal doubling’, the one being a quality of what the 
f what it looks like. However, when the observer is 
asked to make an accurate quantitative estimate, then he uses his knowledge of the situa- 
Hon ta aiveab inferential judgments which tend to fall at one or other of the two polar 
positions according to his intentions and purpose in making his estimate. These intentions 
are directed to & greater Or less extent by the experimental instructions, but it is im- 
possible for the experimenter to ascertain to what extent. Indeed, it is unlikely that the 
observer himself can either direct his judgements voluntarily to more than a limited 

far he has done so. Hence the result of almost all experi- 
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indeed, may be inconsistent with themselves on different occasions, because they have 
been making different inferences. Whether the actual percepts vary in the same way is 
impossible to ascertain; but what the observer does with these percepts undoubtedly does 
vary. 

VI. AwBIGUITIES IN THE IDENTIFICATION OF PICTORIAL MATERIAL 


4A rather different type of inference made from an Original percept was studied in an ex- 
periment by the author in which the Subjects were shown tachistoscopically a series of 
twelve photographs of scenes and objects of an unusual character, or photographed from 
an unusual viewpoint; and a series of twelve reproductions of modern paintings. Almost 
all of these were difficult to identify. From each of the Series, three examples were selected 
which the subject had failed to identify, or had identified incorrectly. These were pre- 
sented a week later tachistoscopically, together with nine new photographs and nine new 
pictures. No indication was given the subjects that they would be shown any of the same 
materialagain. But it was found that 74%, of the repeated photographs and 64%, of the re- 
peated pictures were recognized immediatelyand spontaneously as having been seen before. 
It was not a question of mere general familiarity, but of Specific recognition. There were 
other cases in which the repeated photographs or Pictures were reported as being vaguely 
familiar, or similar to ones seen before; but the experience was obviously a different one. 
However, in many of the cases of true recognition, it was the patterns of light and 
Shade and colour that were recognized, and not the identification which the subject had 
made. In other cases, the subject said: ‘I remember that, IT called it A’; often adding, 
“But now I can see it is B ’, 01, “I can see B as well’. Thus it seemed fairly clear that, when 
material was difficult to identify with any certainty, the subject often perceived a 
meaningless visual pattern with sufficient clarity to remember it and discriminate it from 
other similar material. j 
But it appeared that the difficulty in identification was not due to the inadequacy of 
the sensory data. Admittedly these were brief in appearance; but the exposure of $ sec. 
Was long enough for perceiving simple and unambiguous stimulus material (as was 
obvious with one or two simpler photographs and pictures). Moreover, the majority of 
examples were not too Vague or dim for discrimination ; hence the possibility of subsequent 
recognition. The difficulty appeared to be either that the objects presented were them- 
selves unfamiliar or were shown in unfamiliar aspects; or that the objects were so in- 
congruous with each other that no consistent hypothesis could explain or reconcile them. 
It is easy to see how this could occur with examples of modern abstract art. For instance, 
@ composition by Picasso contained a nude torso, a bust and a pattern of leaves, all 
Strongly outlined in black. The latter Characteristic gave rise to the frequent response that 
it Was a stained glass window. The nude, though extremely obvious, was omitted by seven 
of the nine Subjects. Other pictures were reported as ‘incongruous’ or ‘not making sense’. 
It seems fairly clear then that with this material the subjects were striving to make 
Some meaningful identification of what they perceived, and that inferences were difficult 
to make because they did not ‘fit’ one another, or what the subject expected to see,* 


* In this case, what the Observer would expect to see or would regard as fitting would be pictures which are 
‘realistic’ in accordance with the convention of realism in art which is normally adopted today. As Arnheim 
(1956) has pointed out, the convention of realism varies from age to age, and present-day ‘realistic’ pictures 


are in fact no more exactly representational of the objects they depict than are, for instance, Egyptian sculptures 
or medieval paintings. 
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although some assistance was obtained from the Judgement that the pictures were 
examples of modern abstract painting. Now it is perfectly true that such instances may 
not occur very frequently in ordinary everyday life. But that they are of considerable 
importance in situations existing outside the psychological laboratory is demonstrated by 
recent discussion in the Lancet on the difficulties and disagreements between experts in 
medical diagnosis, and in particular in the reading of X-ray photographs. Johnson (1955) 
has discussed the differences of diagnosis of chest radiographs made by the same radio- 
graphers with the same radiographs after 2 months’ interval; and also by American and 
British radiographers examining the same radiographs. These latter differences were 
apparently due to the fact that, because the American experts had had much experience 
of diagnosing pulmonary lesions from very faint shadows, they noticed these more readily 
than did the British experts. The latter, however, with their extensive experience of 
pneumoconiosis in coal-miners, more quickly noticed the signs of the changes produced 
by this disease. 

Now Johnson (1953) had previously shown how medical students tended in making 
drawings of specimens or reports on X-ray photographs to confuse what was really 
there with what they thought ought to be there. Indeed, some of the students who could 
not identify a specimen made a better drawing of it than some who did identify it, since 
the latter tended to make their drawings like the text-book diagrams. It was possible to 
train the students by discussion and observation to note what was really there rather 
than what they thought ought to be there. But clearly both the students and the ন) 
Were liable to fit their observations to their inferences, and to ignore material which di 
not fit. In the course of training, the students learnt to be more accurate and objective, 
to observe appearances rather than to make quick identifications. { But the experts had 
developed new sets of hypotheses (though no doubt of a superior kind) which once more 
determined their inferences and directed their observations. This controverts to some 


extent the statements of Gibson & Gibson (1955), that learning automatically and 
e veridical perception and more accurate discrimination of 


he expert radiographers did observe more accurately than did 
ns were still limited by inferences based upon certain 


Necessarily produces mor 
Sensory detail. No doubt t ) 
the students; but their observatio. 
acquired hypotheses. 


VII. THE DEVELOPMENT OF INFERENTIAL THINKING 
ent of inferential thinking in one of its earlier 
tettler-von Albertini (1954). They studied the 
VE ildr 4 years upwards when they were shown superimposed 
ME RR ll TE Tt parts of their outlines RE or a 
Plete, and superimposed incomplete forms. Lr appeared that TT gr 48 I He 
(under 4 years) could perceive simple ‘good’ forms such as i 5 রর y 
and immediately. But if these were superimposed, still more fl ey a ilated or 
incomplete, some form of ‘perceptual activity Was necessary he RL EC ) could 
Chris hE simple ‘good’ forms; that is to say, he had to ana, Le oR us materia 
into its parts, compare these parts, image new parts, and Le Rs 3 em i 
‘whole’. This activity required at first much trial and error, ঠা চ resulted in the bui 0 ‘ 
up of perceptual schemata relating to geometrical forms which earlier were perceive 


Some light is thrown upon the developm 
Stages by the observations of Piaget & S 
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passively. The schemata could subsequently be utilized in the perception of these forms 
in many different settings, for instance, when the stimulus forms were superimposed or 
incomplete. When this had occurred, the child was then able without further perceptual 
activity to perceive the completed forms immediately. But before children were sufli- 
ciently mature to perform the perceptual activity necessary for completing the forms, 
they were liable to resort to earlier perceptual schemata, those constituted by certain 
classes of real objects. They were therefore apt at this stage to perceive incomplete and 
mutilated forms as representations of real objects. 

Now Piaget & Stettler-von Albertini state that this type of perceptual activity de- 
velops before the child is able to use intelligent reasoning in making perceptual judge- 
ments. Piaget had pointed out earlier (1950) that in perceptual activity the observations 
made are still liable to syncretism and to ego-centricity, to distortion by reference to the 
framework and through the influence of particular ‘sets’; whereas intelligent judgements 
are ‘de-centred’ from the self and from the particular perceptual framework. Neverthe- 
less, these processes are not completely isolated from each other. As the child matures, 
perceptual activity is performed with a greater degree of intelligence; and the perceptual 
schemata built up are reinforced and modified by intelligent thinking. Thus as soon as the 
child ceases to accept the sensory data passively (which must oceur much earlier with 
many real-life situations than with meaningless geometrical forms), he begins to make 
inferences as he actively directs his observations from one aspect of the environment to 
another, analysing and comparing what he perceives. At each stage, perceptual data are 
recorded and organized in schemata, which in turn direct subsequent perceptual activities, 
until the schemata are themselves modified or even discarded. Finally the developing 
intelligence will intervene whenever the inferences based upon the schemata are found 
unsatisfactory, and the individual will try to base his judgements on reason. In other 
situations, such as making constancy judgements, the child gradually learns to make use of 
corroborative data, such as are afforded by objects intermediate in position between the 
standard and the variable (see Lambercier, 1946). It is clear that perceptual activity is 
also involved here. 

Some evidence on the functions of perceptual activity, as modified by the effects of an 
entirely new set of environmental conditions, may be derived from the experiments of 
Kohler (1953) on the wearing for prolonged periods of spectacles which reversed the 
visual field. It was found that voluntarily controlled movements could more readily be 
adjusted to the new conditions than could habitual movements such as walking and 
reaching for objects. But these both preceded the adjustment of conscious visual 
experience. In time, conflicting impressions were ignored, but for a while only partially— 
that is to say, some parts of the field showed reversal, others did not. Things such as 
unfamiliar printed words, which had to be considered attentively, still appeared in 
mirror-reversal, after familiar words had changed to a normal appearance. A critical 
attitude towards visual phenomena aroused old memories of the earlier appearances 
a objects. Thus it seems that the perceptual schemata were modified and reformed 
in plecemeal fashion; that they were most easily re-established in accordance with 
kinaesthetic data consciously experienced in voluntary non-habitual movement; and 
that the more complex and unfamiliar the visually perceived situation, the more probable 


it was that inferential thinking would be utilized to balance previous knowledge against 
immediate visual impressions. 
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VII. CoxcLUSIONS 


From these various observations and experimental results we may conclude that, what- 
f his original percepts (whether or not he is actually conscious of 
them), usually appears only in the final identifications he gives to them. These identifica- 
tions may often depend upon processes of inferential thinking and judgement. We may 


not be aware that we have made such inferences because they have been rapidly and 


easily made, and easily checked and verified by overt action. Or we may dismiss them 


en a satisfactory identification is attained, because they are no longer 
congruous situations, we rapidly select the most 


‘sensible’ inferences, and ignore or reject the incongruities. Tf the latter are too glaring 


and we cannot ignore them, then we may embark upon a process of explicit reasoning in 
order to reconcile them. But the inferential process may appear more frequently in 
s than in ordinary life, because in the former the observer is called 
upon to make accurate judgements, often quantitatively accurate, of phenomena to 
which ordinarily he might pay little attention. But the fact that he so readily resorts to 
the process of inference argues that he may use it more than he realizes in everyday life. 

tisfactory conclusions, particularly 


If immediate inference does not lead the observer to sa 
bviously non-veridical, he will endeavour by means of per- 
erhaps utilizing other sensory 


if these should prove to be 0 

ceptual activity to examine the field with more care, P { 

data by handling and manipulating objects. Itis only in the last instance, normally, that 

he is compelled to resort to intelligent reasoning in order to achieve a satisfactory 

identification (see, for instance, Johansen’s experiments described on p. 39). Often social 
home to him that his observations do not correspond 


influences are necessary to bring e E ৰ s 
with those of others. Thus Johnson (1955) has pointed out that disagreements in radio- 
graphic diagnoses may be resolved by discussion between radiographers. 


Little is definitely known as to the nature and the course of the process of inferential 


thinking which occurs in making judgements on perceptual data. It is so rapid and facile 
as to be very difficult to observe introspectively; and, indeed, much of it may take place 
outside consciousness. 


Presumably it must employ ideas of fittingness, what events agree 
and belong together, what makes sense; and, aS Pia 


get and Stettler-von Albertini have 
shown, these ideas develop gradually as we grow up. When the stimulus 5 
rise to ambiguous or incongruous impressions, when we do not ny io 2 
appropriately, we match and compare these impressions with organize y ah ial, 
in order to find some explanation which fits existing phenomena to ন | রি S us 
what to do. This memory material is organized along the 2 in ke ডে artlett’s 
theory of schemata (1932). But the types of schemata employe are os y many and 
various. Sometimes they relate to rather narrowly limited classes of familiar objects, as 


in the playing card and match-box experiments of Tttelson (see Dp. 37). Sometimes they 
have 5 specially developed by training to cover much more complex perceptual 


situations, such as those described by Johnson (1953, 1955). But many of the experi- 
Ee Teseriie A in this paper have demonstrated the functioning of schemata covering 
broad categories Of Phenomena, such as those of geometric form, of related shapes and 
SSE of related size and distance, of relative movement, and of spatial orientation. 
Tt is probable that within many of these are organized not only visual data, but also much 
tactile data relate ons of voluminousness and solidity; and of proprioceptive 


ever the observer makes 0' 
from mind wh 


important. Even in unfamiliar and in 


experimental situation 


d to impressi 
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data, related to position and movement of the body in space. Thus the work of Witkin & 
Asch (1948), of Werner & Wapner (1952) and of Kohler (1953) has shown that the rela- 
tion of bodily orientation to the perceived position of objects provides highly labile and 
complex perceptual data. When measurements of these positions are involved, the in- 
ferential judgements show a general schematic determination, but are nevertheless very 
variable between different individuals. 

It must be emphasized that the schemata which are utilized in making inferential 
Judgements in general include response tendencies as well as cognitive data. They give 
some indication as to the most appropriate form of behaviour in response to the cognized 
situation. Thus when an observer wishes to utilize his observations in some particular 
way—to make some particular type of judgement—he spontaneously resorts to the 
appropriate schema. This classifies and identifies his experience; it suggests hypotheses as 
to the nature of that experience; and it indicates the manner in which he should act, how 
he should handle the situation effectively. Furthermore, the consequences of action, and 
the further perceptual data resulting from action, in turn modify and adjust the schemata 
in order that they may be more adequate to control perception in future. The ‘weighted 
average’ is adjusted, and the best ‘bet’ altered appropriately. 

It is the purpose of this paper to draw attention to the part played by inferential 
thinking in so many of the Judgements that are made in perceptual experiments, and 
Probably also in many of the experiences of everyday life. Whatever the nature of the 
immediate percept—and that is usually hard to determine—it is the inferential thinking 
which largely directs the activities involved in making these judgements. It is fashionable 
nowadays to draw attention to the influence of motivational factors and personality 
characteristics, particularly in producing non-veridical perceptions and individual 
differences in perception. But except in exceptional circumstances (for instance, of violent 
need, when the Sensory data are minimal), no evidence has been advanced that the 
effects of these factors are other than slight. They may possibly accelerate or retard 
perception; or, as the experiments of Smock (1955) seem to indicate, they may cause an 
Observer subjected to undue stress to Jump too quickly to conclusions based on inferences 
made while sensory data are still inadequate. But the part played by schematic cate- 
gories of experience (which are, of course, frequently affected by motivation), and the 
inferences to which they give rise, is more than influential; it is determinative. Organized 
knowledge of the kind of events that occur in certain situations, and the kind of reactions 
which are appropriate, permeates and directs our whole present experience. Personality 
factors, in so far as they are of importance, may stimulate us to acquire certain kinds of 


knowledge, upon which are based our hypotheses about the situation, and hence the 
aspects of it which we perceive. 
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PERSONALITY AND PERCEPTION: THE CONSTANCY 
EFFECT AND INTROVERSION 


By J. AMOR ARDIS 
Department of Mental Health 
AND ELIZABETH FRASER 
Department of Psychology, University of Aberdeen 


Aninvestigation of the relationship between shape constancy and introversion-extraversion was carried 
out, using as subjects twenty-four first-year Psychology students of Aberdeen University; twelve 
introverts and twelve extraverts, selected on the basis of the Minnesota TSE scale. Results showed 
(a) that introverts showed lower constancy effect than extraverts and (b) that there was a tendency for 
men to show greater constancy effect than women. 

‘There was also some suggestion of the presence of a learning factor in the perceptual process which 
also distinguished introverts from extraverts. These results are discussed in the light of previous 
investigations. Hypotheses, which are shortly to be tested, and which might account for the findings, 
are advanced. 


I. INTRODUCTION: SETTING OF THE EXPERIMENT 


In the course of experiments with mescaline, it was noticed that the incidence and in- 
tensity of perceptual abnormalities varied with alterations in attention to the environ- 
ment. On the one hand, so long as a practical, reality-orientated, extraverted attitude was 
maintained (often with difficulty), the environment would be made to appear approxi- 
mately normal. On the other hand, when subjects lapsed into a dreamy preoccupied 
state, they experienced marked perceptual distortions. These included hallucinatory 
movement, tunnel vision, the appearance of networks superimposed on real objects, and 
various other distortions which have been reported by many other workers with mes- 
caline. The subject has recently been reviewed by Mayer-Gross (1951). 

‘In our own experience, a regular feature of the distorted perceptions under mescaline 
Was a reduction of the constancy effect—one important aspect of a more general dis- 
organization of perception. For example, one subject, viewing a door somewhat obliquely, 
remarked that it seemed to be shaped like a wedge and that it required a definite effort to 
See it as he knew it to be, i.e., rectangular. This particular aspect of the disorganization, 
reduced constancy, or in Thouless’s terminology reduced ‘phenomenal regression to the 
Teal object’, corresponded so closely to the presence of an introverted attitude that it was 
decided to investigate further the relationship, if any, existing between the constancy 
effect and the personality trait of introversion in normal individuals. ) . 

The role of personality factors in the perceptual process has received considerable 
attention in recent years. The work of Brunswik, Bruner and Postman, Frenkel-Brunswik, 
Klein and Schlesinger, and many others in this field, requires no exposition in this 
article. The area with which we are particularly concerned, the constancy phenomenon, 
has itself been the subject of a considerable literature. The factors affecting constancy 
(e.g. the number of cues present, the attitude of the observer, the role of learning, and the 
developmental aspect of the phenomenon) have all been investigated, and experiments 
on them have given rise to a number of controversial issues. The question of attitude, 
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which is particularly relevant to our own research, has been studied by Klimpfinger 
(19334) and Holaday (1933) working under Brunswik. They demonstrated that the 
adoption of an analytical attitude on the part of the observer results in a marked re- 
duction of both shape and size constancy. 

Relatively few researches, however, have been carried out on the more specific question 
of how persons, who are Known to differ on a given personality dimension, behave in a 
constancy experiment. Thouless (1932). did carry out one such investigation. In the 
course of previous experiments, investigating individual differences in ‘phenomenal 
regression’, he had observed that ‘those of introverted or schizothymic temperaments 
saw much more closely to the stimulus or perspective object* than did the extraverted or 
cyclothymic. It seemed even possible that this might be a measurable result of the 
greater interest in outside reality of the cyclothyme and in the subjective world of the 
schizothyme’ (Thouless, 1932). An experiment in which fourteen cyclothymes and 
fourteen schizothymes (selected on the basis of Kretschmer’s descriptions) were tested, 
gave results which, though they failed to reach significance, suggested nevertheless that 
schizothymes did experience phenomenal regression less markedly than cyclothymes. 

In a later study, Weber (1939), using stereoscopic material, confirmed that extraverts 
showed greater size constancy than introverts, but reported non-significant results for 
Shape constancy, although the tendency was in the expected direction. 

In our experiment we are concerned with shape constancy, and an attempt has been 
made to control experimentally, or partial out statistically, factors which are known, or 
thought, to influence the constancy effect. It was predicted that extraverts would show 


a more marked constancy effect in their perception than introverts. 


Il. CRITERIA OF INTROVERSION-EXTRAVERSION 
riment, introverts are regarded as those individuals who 
s those with a high score on the Thinking dimension of the 
traversion devised and standardized by Evans & 


McConnell (1941). The authors constructed this scale to measure three types of intro- 
Social and Emotional, which were isolated by Guilford 


d evidence that the available I-E tests were not 
cConnell devised three 


measuring a single dimension of personality, and Evans and M SO 
distinct sets of item in an effort to 8 

thinking, social and emotional reactions. The result is a sC. 
IE, which have been shown by the authors to be almos 
first of these, the Thinking I-E score, that our subjects were 


For the purposes of this expe 
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IV. APPARATUS AND PROCEDURE 


Three stimulus objects were employed; a disk 10 in. in diameter, a square of 10 in. 
diagonal, and a rod 10 in. long and ¥ in. thick. All were of metal and painted white. They 
were supported by means of a clamp and stand and a rotating horizontal metal bar. 
They were presented to the subject either vertically— when the entire surface (or in the case 
of the rod the entire length) was visible, or horizontally, when only the edge of the circle 
or square (or the end of the rod) was visible, or in one of several intervening positions. 
The actual angle of inclination to the vertical was measured by a suitably attached 
protractor. ' 

The subject was provided with a chin rest, adjusted to a comfortable height, and the 
height of the first stimulus object, the metal disk, was adjusted to eye level so that, when 
it was in a horizontal position, it was seen by the subject as a straight line and, when 
vertical, as a complete circle. The subject was also provided with ten white cardboard 
ellipses, all with major axis 10 in. long and with minor axes ranging from 1 to 10 in., and 
numbered accordingly. 

Instructions were standard for all subjects. It was pointed out that the circle, when 
tilted, would appear to the subject to be elliptical; he was to choose from the ten ellipses 
given to him, the one which looked nearest in shape to the tilted circle, and call out its 
number. He was allowed to give intermediate values when the tilted circle seemed to him 
to fall between two of his ellipses. When inspecting the cardboard ellipses, he held these at 
right angles to his line of regard and at arm’s length, the stimulus object being 7 ft. away 
against a black background... 

A similar procedure was followed. with the square and the rod, the square being 
Presented with its diagonals placed vertically and horizontally. In the case of the rod 
(which, in the horizontal position, was end on to the subject), He was provided with ten 
rods ranging from 1 to 10 in. in length from which he had to choose, and for the square, 
2 series of diamond-shaped pieces of cardboard, one diagonal always being 10 in. and the 
other 1 to 10 in. 


V. NTATISTICAL TREATMENT OF RESULTS 
The two estimates obtained for each presentation of each stimulus object were averaged 
for each subject and the final results, seven readings for each of three kinds of stimulus 
Object for each of twenty-four subjects (a total of 504 readings), were analysed. Analysis of 
Variance was used, with four main variables: IE, stimulus object, sex, and angle. Results 
of this analysis are given in Table 1. 


Table 1 

Source iy F-ratio P 
Introversion-Extraversion 9-71 0.001 
Angle 198-70 0-001. 
Stimulus <1 Ee 
Sex 2-96 0-10 
Sex x stimulus 1-99 ন 
LE x stimulus 1-50 ত 


The main variable, IE, gave highly significant results, with an F-ratio of 9-71 which 
with df. 1 and 420 gives P<0-.001. As predicted, introverts showed markedly less 
phenomenal regression’ than extraverts, and this was true for both sexes, and for all 
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three stimulus objects, and at all angles. The elicitation of this result, which was quite 
clear-cut, was the object of the experiment. Other findings will, however, be briefly 
mentioned. 

Of the other three main variables, angles inevitably accounted for by far the largest 
proportion of total variance and gave a highly significant F-ratio. This was, of course, 
expected from the nature of the experimental procedure and is, from the point of view of 


this experiment, quite unimportant. 

The different types of stimulus 0 
effect on the degree of phenomena 
significant. 

There was a fairly strong tendency 
(i.e. less perceptual constancy) than m 
0:05 level of significance. 

Of the interactions, not one gave @ 
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women, and (b) introverts as opposed to extraver 
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bjects—disk, square and rod—had no noteworthy 
] regression as the F-ratio for ‘stimuli® was not 


for women to exhibit less phenomenal regression 
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significant F-ratio. There was a very Slight sug- 
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ts. The probability of a chance result is 
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@ supposed real object. Tt appears to us that such a set is less likely to emphasise differ- 
ences in personal perceptual patterns. 

Secondly, Weber’s subjects were American sophomores and, as a body, probably 
contained fewer really introverted individuals than did our group of Scottish students. 
Whereas the published norms show that 5%, of the American population have scores of 
less than 85, ten of our group (11%) have scores below this level. On the other hand, at 
the extraverted end of the scale, no such difference was apparent. This implies that our 
group spread more widely over the scale; and selection of extremes may have resulted in 
2 more marked contrast between our introverts and extraverts. 

Thirdly, for our experiment, we selected as subjects twenty-four extremes out of a total 
of ninety-one, while Weber chose fifty out of seventy-five. Tt seems likely, therefore, that 
our introverts and extraverts were more distinct groups than Weber’s and that this 
helps to account for the more significant results we obtained. 


(ii) The sex difference 


Our results which, though they fail to reach significance, suggest a difference between 
the sexes, the women showing lower constancy than the men, do not agree with those of 
Thouless, who found a significant trend in the opposite direction. Methods of selection of 
subjects, and the fact that, in his experiment, personality variables were not partialled 
out, may account for the disagreement. Klimpfinger (19335) on the other hand, as we 
have mentioned, whose subjects ranged in age from 3-year-olds to adults, found that up 
to the age of 12, boys showed lower constancy, and, thereafter, greater constancy, than 
girls. There is no indication in her article of the significance or non-significance of these 
results, and again Personality variables were not controlled, but one might say that her 
results, in the relevant age-groups, agree with ours 


(iii) The learning factor in perception 

. One interesting feature of our results, which just failed to be significant, was that the 
introverted group, and particularly the male introverts, showed a progressive movement 
towards the low constancy end of the scale as the experiment proceeded, while the extra- 
verts showed no tendency in any direction. Since the order of presentation of stimuli was 
not randomized (each Subject was shown all positions of the disk, then the square, and 
finally the rod), it is not Possible at present to say whether this tendency is a function of the 
change of stimulus object or an indication of Some learning process at work. An experi- 
ment, designed to answer this question, is in progress. 


(iv) Theory 
| Before attempting to formulate any hypothesis to account for differences in constancy, 
it might be profitable to review briefly some of the main conditions and cases where low 
Constancy is known to occur. These include (a) low illumination, (b) the use of a reduction 
EET, (c) monocular vision and (d) a relatively unstructured visual field, giving few cues. 
In addition, We have noted (e) that a phenomenologically directed attitude (as opposed to 
an object-directed One) results in reduced SonManGys and (f) that low constancy occurs in 
introverts. We have also found it (9) to be a frequent feature of mescaline intoxication. 
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W e would suggest three possible types of reduced constancy: that due to sensory 
deprivation, that due to reduced attention to the environment, and that due to a failure 
in the organizational process. The first calls for little comment; (a) to (d), mentioned above 


are obvious examples. 
A reduced attention to the environment appears the most plausible explanation of the 
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point of view of neurological function, 
Experimental investigation of this second ty 
carried out using ‘latent learning’ methods, or by ‘attention- 
particular emphasis on its relationship to speed of learning. 

The third type of reduced constancy—organizational failure—is, we tentatively 
suggest, exemplified in mescaline intoxication. A hypothesis along these lines has 
already been presented elsewhere (Ardis & Drewery, 1954). Therein, the concepts of 
Hebb (1949) were applied to certain phenomena of mescaline intoxication. The hypothesis 


may briefly be summarized thus: 


The neuronal basis of perception is 
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With other effects we are not at present concerned. But it may be suggested Ee 
mescaline disorganiZzes maximally those neuronal units which are the basis of 3 
recently learned, responses. This subject may also be viewed from the point 0’ 
learning theory. A paper (Ardis & Drewery) along these lines is in preparation. 
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VISUAL DISCRIMINATION OF ORIENTATION BY OCTOPUS 


By N. 8S. SUTHERLAND 
Institute of Experimental Psychology, University of Oxford 


Recent research on visual discrimination has largely ignored one of the major problems in this field, 
namely what are the properties of shapes to which animals are responding when they discriminate 
then : a solution to this problem must precede attempts to arrive at the mechanism behind shape 
discrimination. Experiments were conducted on the discrimination of orientation by octopuses. It 
was shown that discrimination of orientation was easy where the orientations to be discriminated fall 
in the vertical and horizontal directions, extremely difficult where the orientations are midway 
between the vertical and horizontal directions. Various transfer and memory tests were carried out 
which confirm that the animals were. discriminating orientation and not other properties of the 
figures. A tentative explanation of the results is proposed. An analysis of serial effects is attempted 
which suggests a possible interpretation of some of Boycott & Young’s findings on the effects of lesions 


to the verticalis lobe in octopus. 


INTRODUCTION 

cen undertaken which involve the learning of 
his experimentation, however, has tended to 
f visual form discrimination. By using situa- 
t experimenters have for the most part 
kinds: (1) Problems related to the speed of 
e arranged in different ways in relation to 
g. the successive 0. simultaneous 
or the approach-avoidance issue 


many experiments have b 


ations by animals: t 
aspects 0. 


In recent years 
Visual form discrimin 
neglect one of the most important 
tions involving such discriminations recen 
attempted to solve problems of three different 
learning when the stimuli to be discriminated ar 
the response which will reveal the discrimination, e. 


discrimination issue (Bitterman & Wodinski, 1953), ‘ oach-avo 
(Nissen, 1950). (2) Problems arising from the continuity non-continuity dispute (Blum 


& Blum, 1949). (8) Neurophysiological issues relating to the site of the centres involved in 
discrimination in the brain, the specific pathways involved, etc. (Sperry, Miner & Myers, 
1955). There isa further problem which in recent years has largely been ignored: this is the 
problem of arriving at the actual mechanism by which the So aT 1s EY 
Logically, this question is independent of any of the other three types 0 i0 ডন iS 
concerned with the way in which visual information 1s sorted. Questions 0! ype (1) are 
concerned with the ease with which a given sorting mechanism can be built in or become 
effective with variations in the ways in which the response must be attached to ৰ stimuli 
to be discriminated. Experiments of type (2) attempt to answer LE EUS given 
that an animal has learned to respond in terms of information EOLLeEIT ৰ Ee how far 
does this impede or assist the animal in switching to a El Ee ন sorting. 
Experiments of type (3) have led to some Inowledge of the je a ন of the centres 
concerned with sorting in the brain: they have given us litt ein re ত far about 
what the sorting mechanism itself is like. One reason for this may be Se Lo he functional 
organization of nerve cells in the brain does not CEL oY Ce [| i to their 
spatial organization: thus comparatively macroscopic Zesions a ন to estroy not 
simply all cells having @ similar function In the total organization bas Shaving a great 
diversity of function. Thus none of these approaches 1s specifically designed to throw light 
on the sorting mechanism per se: indeed, for answering questions about the sorting 
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mechanism itself it may not matter whether the sorting mechanism only comes into being 
through learning or whether it is largely innate—we might be able to answer the question 
what kind of sorting mechanism was operating in a given animal at a given time without 
knowing how far it was innate, how far it was learned. 

A first requisite for arriving at some idea of what the actual sorting mechanisms used 
are, is to know what are the properties of the stimuli being discriminated to which the 
animal is responding when it makes the discrimination. It is also important to know 
which stimuli the animal finds easy to discriminate and which are difficult for it to dis- 
criminate. The explanation of why certain properties are seized upon and not others, and 
Why certain discriminations are easy while others are difficult or impossible, must lie in 
the peculiar properties of the sorting mechanism. If we know sufficient facts of this kind, 
we may be able to construct a hypothetical sorting mechanism or mechanisms which will 
explain the facts. Unfortunately, at the moment we know extremely few of these facts, 
and nearly all that we do know are due to the pioneer work of a few investigators in the 
1930’s, and in particular to the classic studies of Lashley (1938) and Fields (1932). There 
has been little systematic work of this kind in recent years, and the work reported in this 
paper is intended as a beginning in an attempt to follow up the data assembled by Lashley 
and others in the thirties, in the hope that by accumulating such data it may eventually 

be possible to put forward concrete suggestions as to the sorting mechanisms operating in 
visual discriminations. 

In 50 far as any one factor emerges clearly from the investigations of these problems 
with the rat in the j umping box conducted in the thirties it is that in this situation one of 
the properties of figures most readily responded to is that of orientation. Thus Lashley 
found one of the easiest discriminations for the rat to learn was between vertical and 
horizontal striations; a rat can distinguish between a triangle on its base and a triangle on 
its apex more readily than between a triangle and a square; nearly all pattern discrimina- 
tions are upset by rotations of the figures. If we examine Lashley’s evidence carefully, 
however, 2 second feature seems to emerge in connexion with discrimination of orienta- 
tion—this is that discrimination of figures on the basis of their orientation is particularly 
EASY Where the main lines of the figures to be discriminated run respectively in the vertical 
and horizontal directions (vertical versus horizontal striations). Where, however, the two 
figures to be discriminated are at 90° to one another but do not fall in the vertical or 
horizontal plane, there is evidence that discrimination may be difficult or impossible. 
Thus no Tat learned to discriminate N from UM or S from 2: now the parts of these pairs 
Which differentiate one member of each pair from the other are the lines\ v./ and Av. /. In 
each case these are identical lines moved round through 90°, but falling midway between 
the vertical and horizontal directions. Although this evidence is suggestive it is not con- 
clusive: Lashley himself explicitly states that the rat finds no difficulty in discriminating 
mirror images as such, though Deutsch ( 1955), apparently relying on Lashley, claims that 
TIITOT Images are particularly difficult to discriminate. In fact, Lashley’s rats had little 
difficulty in discriminating other pairs of mirror images (e.g. upright versus inverted 
triangles, upright versus inverted U shapes, etc.). 

The Present series of experiments is an attempt to test for one lower animal the hypo- 
thesis that shapes tend to be classified in terms of their orientation, and that in this 
classification the extent to which they can be directly related to true vertical and horizontal 
coordinates is important. There are several reasons why the rat is not a very suitable 
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animal for this study: (1) Lashley found that his rats have a preference for horizontal 
stripes v. vertical stripes, and indeed of his rats which were being trained positive on the 
horizontal stripes, over half of them learned the discrimination without a single error. 
Though Lashley himself does not speculate, this may be because in making a jump a rat 
would normally be jumping to a horizontal surface. Whatever the reason, it complicates 
the interpretation of these results. (2) Moreover, the rat in the jumping box has been 
found to tend to respond in terms of parts of the figure and particularly in terms of the 
lower parts of the figure only (e.g. Munn, 1930), and this again makes results difficult to 
In the jumping stand it is difficult to prevent the main lines in the field 
al or horizontal direction: it is seldom clear whether it is the figures 
d or the figures in relation to the surrounding 


interpret. (3) 
running in a vertic 
themselves which are being discriminate. 
field (Lashley, 1938). 

For these reasons it was decided to conduct the pr 
also because it was hoped to connect up the WIiter’s 
lated on form discrimination and brain lesions in octopus by Young and Boycott. The 
es of experiments then is threefold: (1) To investigate the way in which 
s orientation, which seems to be one of the most important properties 
ination by lower animals, with a view to uncovering something of 
on. (2) To compare shape discrimination in the 
the rat. (3) To investigate certain other parameters 
ation used; many of these parameters are 
d by Young and Boycott, and without a knowledge of 
ble to evaluate the data on shape discrimination in the 
ill be reported according to the following plan: 
ion and experimental methods used by the 
ount of the habits of the octopus in s0 far as 
ies of experiments. Fuller accounts of 
(1954). (2) An account of the separate 
(3) Discussion of the results. 
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They were then trained to feed: the lid of the tank was pushed back to a distance of 
about 25 cm. from the end of the tank opposite the octopus’s home, and a crab was 
thrown in. Though many animals attack the crab readily from the start, particularly if 
they have been left for several days in the tank without food, others take 10 or 20 sec. to 
attack at first. Animals were fed five crabs a day in this way at 2 hr. intervals until they 
reached a criterion of four out of five attacks on 1 day within 5 sec. (Further information 
on this question will be found in Boycott & Young, 1956b). Animals normally reached 
the criterion of attacking within 2 or 3 days from commencing feeding. Animals which 
failed to do so were rejected. 

When each member of a given group of animals had reached the criterion, the octopuses 
were then presented with a crab on the end of a holder. The holder was an aluminium 
tube 7 mm. in diameter and 28 em. long. This method of presenting the crab was used in 
preference to the method of Young and Boycott (that of attaching the crab on the end of 
a piece of cotton and dangling it), because it enables the experimenter to put the crab in 
contact with the octopus more quickly after the octopus has attacked the positive shape. 
In fact, it seems doubtful if the slight delay in reinforcement with the method of pre- 
senting the crab on the end of a thread makes any difference to the octopus’s performance. 
All octopuses readily attacked the crab on the end of the holder, and only one day’s trials 
were given of this (five trials in all). 

Two days’ training was then given with the positive shape only, with crab reward. 


‘Two animals which failed to attack the positive shape regularly on the second day were 
discarded. 


Positive trials 

At this stage and throughout all subsequent stages of the experiments (unless otherwise 
stated) the method of presenting the positive shape was as follows. Lids were always 
pushed back about 25 cm. from the end of the tank a few minutes before the experiments 
began, to give the octopus a chance to adapt to the stronger light. The shapes were cut 
out of opaque Perspex 2 in. sheet. Since Boycott & Young report difficulty in getting 
octopus to attack stationary shapes, a moving shape was used. To control the amount of 
movement, a motor was used to move the shape and the shape was suspended from the 
motor by a vertical brass rod. The motor imparted an eliptical motion to the shape; its 
longest movement in any direction was about 2 em. The experimenter inserted the shape 
by grasping the motor, and lowering it on to the edge of the tank where it was held firm 
by a clamp. When in position the shape was 7-5 em. in front of the end of the tank away 
from the octopus and the middle of the shape was 14 cm. above the bottom of the tank. 
The shape was not inserted unless the octopus was in his home at the time or immediately 
in front of his home. This meant that the shape was presented in front of the octopus, at 
@ distance of about 70-85 cm. from its eye, and slightly above eye level. 

The criterion of attack was that the octopus should seize the shape sufficiently firmly to 
Stop the motor revolving within 30 sec. from the entry of the shape into the water. As 
5001 as an octopus had seized the positive shape in this way, it was rewarded with a crab 
presented directly to the underside of its arms on the end of 2. holder. Tf an octopus did 
not attack within 30 sec., the crab was inserted on the end of the holder and waved about 
slightly in the neighbourhood of the shape. By keeping the crab slightly behind the shape 
ib was possible to ensure that the octopus did not catch the crab without attacking the 
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They were then trained to feed: the lid of the tank was pushed back to a distance of 
about 25 cm. from the end of the tank opposite the octopus’s home, and a crab was 
thrown in. Though many animals attack the crab readily from the start, particularly if 
they have been left for several days in the tank without food, others take 10 or 20 sec. to 
attack at first. Animals were fed five crabs a day in this way at 2 hr. intervals until they 
reached a criterion of four out of five attacks on 1 day within 5 sec. (Further information 
on this question will be found in Boycott & Young, 19560). Animals normally reached 
the criterion of attacking within 2 or 3 days from commencing feeding. Animals which 
failed to do so were rejected. 

When each member of a given group of animals had reached the criterion, the octopuses 
were then presented with a crab on the end of a holder. The holder was an aluminium 
tube 7 mm. in diameter and 28 cm. long. This method of presenting the crab was used in 
preference to the method of Young and Boycott (that of attaching the crab on the end of 
a piece of cotton and dangling it), because it enables the experimenter to put the crab in 
contact with the octopus more quickly after the octopus has attacked the positive shape. 
In fact, it seems doubtful if the slight delay in reinforcement with the method of pre- 
senting the crab on the end of a thread makes any difference to the octopus’s performance. 
All octopuses readily attacked the crab on the end of the holder, and only one day’s trials 
were given of this (five trials in all). 

Two days’ training was then given with the positive shape only, with crab reward. 


Two animals which failed to attack the positive shape regularly on the second day were 
discarded. 


Positive trials 

Aft this stage and throughout all Subsequent stages of the experiments (unless otherwise 
stated) the method of presenting the positive shape was as follows. Lids were always 
pushed back about 25 cm. from the end of the tank a few minutes before the experiments 
began, to give the octopus a chance to adapt to the stronger light. The shapes were cut 
out of opaque Perspex 2 in. sheet. Since Boycott & Young report difficulty in getting 
octopus to attack stationary shapes, a moving shape was used. To control the amount of 
movement, a motor was used to move the shape and the shape was suspended from the 
motor by a vertical brass rod. The motor imparted an eliptical motion to the shape; its 
longest movement in any direction was about 2 em. The experimenter inserted the shape 
by grasping the motor, and lowering it on to the edge of the tank where it was held firm 
by a clamp. When in position the shape was 7-5 cm. in front of the end of the tank away 
from the octopus and the middle of the Shape was 14 em. above the bottom of the tank, 
The shape was not inserted unless the octopus was in his home at the time or immediately 
of his home. This meant that the Shape was presented in front of the octopus, at 
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of a long probe. Alternating current at between 6 and 10 V. was used. The electrod a 
left in contact with the mantle until the animal released the shape—this usual. a 
instantaneously. The negative shape was left in for 30 sec. even if it had Eee 
attacked. Tf the animal made.more than one attack within 30 sec. it was again NE 
in fact more than one attack was extremely rare except within the first few Daas 


of a negative shape. 
Training 

) crabs alone, (2) crabs attached to holder 
(3) positive shapes, as described above, animals were trained on a discrimination al 
subsequently tested for various kinds of transference. The procedure on any day which 
involved training (or retraining) was as follows; five pairs of trials were given a day, at 
approximately 2 hr. intervals. Bach pair of trials consisted of one presentation of the 
positive shape and one of the negative shape: about 15 min. were left between the two 
trials making up a pair of trials. On any one day three pairs of trials would have the 
negative member first, the positive second. Five different orders for pairs of trials were 
used: so that the order of the pairs in which positive came first or in which negative came 


first varied from day to day: thus the order for the first day (with commas to denote each 
— +; HF: In the orders of pairs used no pair of trials with 
first was followed by a second pair with the positive member first, 
egative member first were placed together. This 
t. At the end of each 5 days of 


After pretraining on successively (1 


pair) was + —, 
the positive member 
and not more than two pairs with the n 
did not hold good of the order from one day to the nex 

training or retraining the order of trials went back to that on the first day. Trials were 
given in pairs in this way partly for the experimenter’s own convenience, partly to make 
the results comparable with those of Boycott & Young. The effects of this method of 
presentation and the time intervals used will be discussed later. 


Tests 


at stages througho 
where tests were being 8 


ut the experiments—this we shall 


A second procedure Was also used f 
iven pairs of shapes were 


refer to as presenting tests. On a day hE 
Presented as above but no reward or punishment Was given. On test days the shapes 


Were simply presented to the octopus and removed at 30 8e0. OF; if an octopus attacked 


earlier, removed when attacked. We shall refer to the pairs of test shapes used as being 
nce they were usually Shapes not seen by the animal before, 


Positive or negative, though si f £ 
and since thé animal ROD differentially trained on ob test days, they were 
often not differentially reacted to by the octopus. The orcer © presentation for all test 

+ — for half of any group of animals and — +, +=, 
_ 4}, 4, — 4 for the other e half of the group getting one order on one test 
: ! e next test day. On test days, each octopus was 


et the opposite order on th 


day would g 
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fed one crab a quarter of an hour after the second presentation of each pair of presenta- 
tions. 

On certain other days during the experiments the animals were allowed to rest: the 
animals were fed their quota of five crabs on those days. 

Throughout the experiments an effort was made to give trials and tests at approxi- 
mately the same times each day for any animal: for the first animal the times were 10.30, 
12.30, 2.30, 4.30, 6.30. Trials were never given at less than 1 hr. 50 min. from one another, 
but sometimes more than 2 hr. was allowed to elapse between trials in which case the 
later trials of the day would be correspondingly delayed. 

The experiments were conducted during the months of J uly, August and September 
and during this time the water in the tanks remained at a temperature of 22° C. +1. The 
crabs used weighed between 8 and 16 g. 

In the presentation of the experiments and the results which follow it will be seen that 
the number of animals used occasionally varies from day to day. This is because during 
a period of 3 months over which the experiments extend, animals occasionally became 
unwell. There were two chief causes of ill-health on the part of the octopuses: (1) Octopus 
climbing out of the tank (often despite the fact that the lid was well secured) and falling 
on the laboratory floor. (2) Failure of the jets of running sea water in a given tank. In 
both cases the behavioural effects are a great reduction in the tendency to attack: the 
scores of octopuses who were unhealthy for one or other of these reasons are not included 


in the following report for the period over which they remained unhealthy. 


Significance of results 


The significance of results was tested for in two ways. To find whether any two shapes 
Were differentially reacted to in a series of trials, a y* test was applied to see whether the ratio 
of number of attacks on the positive shape: failures to attack positive differed from the 
ratio of attacks on the negative: failures to attack the negative. To find whether discrimi- 
nation in any given series of tests (A) was Significantly better or worse than in any other 
glven series (B), a ¥* test was applied to the ratio errors made in series A: successes in Series 


A, compared with the same ratio for series B. In all cases Yates’s correction for small 
numbers was applied. 


Il. THE EXPERIMENTS 


There were two major experimental groups of animals. In stage I, group A was trained 


- A discriminate between a vertical and a horizontal white rectangle 10 x 2 cm. : animals 
le 8 Broup then teceived training in discriminating rectangles of the same shape but 
unning at 45° to the vertical and horizontal and at 90° to one another. Group B received 


the same train; i 
pg ining, but in the rever i the 
dlsenniation i se order. In stage II various transfer tests based on 


Original VEER ne vertical and horizontal were carried out, with retraining on the 
Versus vertical discrimination interspersed amongst the tests. Finally 


an attempt was made Eas 
f Tai ড লেল os PD NINE 
stationary shapes were used animals to maintain the original discrimination when 


E d the rod ৰ হ্‌ 
summarize respectively stage 1 tod. was removed from the situation. Tables 1 and 2 


: 1 iv and IT of the experiment. I i ন 
order in which training and tests were given will ot i Bed hers লা জা: 


in group A and four animals in group BH: d. There were six animals 


ho 


Mt tinnitus ant “att EE cle SA 


হখু 
এড খু 
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Table 1. First stage 


Results 
EE 
No.of Attacks Attacks 
Day Training trials on pos. on neg. 
Group A 
1-5 Pretraining ন re — 
6-12 Training on 10 x 2 rectangles, horizontal v. vertical 210 183 5 
14-15 Pretraining on positive oblique — — — 
16-35 Training on 10 x2 rectangles obliques 600 332 238 
39 Memory test 10 x2 rectangles, horizontal v. vertical 30 25 5 
40-42 Retrain, horizontal v. vertical 80 68 10 
4344 Training, horizontal v. vertical. Stationary shapes 60 46 11 
45 Retrain, horizontal v. vertical 30 25 6 
Group B 
11-15 Pretraining 2 সস ত 
16-35 Training on 10 x 2 rectangles obliques 400 194 155 
38-39 Pretraining on horizontal v. vertical. Positive only — ) = 
40-45 Training on 10 x2 rectangles, horizontal v. vertical 90 81 24 


e vertical against horizontal discrimination 


(1) Training on th 
white vertical rectangle and a similar 


This discrimination was between a 10 Xx 2 cm. 
horizontal rectangle. It was mastered very rapidly by both group A, which learned it 


first, and by group B, which learned it after 20 days’ training on the oblique discrimination. 
Fig. 1 gives a graph of the results. The figures for group B are based on three animals 


100% 


Percentage of attacks 


20% 


Trials 

3--""" oup Bi; 
rimination. —: group As » group 2; 
x, attacks on negative. 


horizontal disc! 
s on positive; 


Fig. 1. Learning of vertical v. 
O, attack: 


3 :- oroup escaped from the tank half way through training. 
only; sine one anil BO nee Irs Le Ton rane at etch 
the horizontal rectangle. There is no evidence that diffic ve Guy PE 
rectansle was made positive or negative. Thus, In group f রা 5 i Pre 

CUANELS WE £ de 87 attacks on the positive figure an. on t e negative, 
with HON nln with vertical positive made 96 attacks on the positive figure 
S the ant ‘ 


wherea 
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and 27 attacks on the negative. It will be noticed that neither group A nor group B 
became perfect in the discriminations—mistakes were always likely to recur. Although 
group A received retraining on this discrimination on 15 subsequent days, and group B 
on 11 days, there was no sign of any general improvement in performance—performance 
throughout remaining around the level which it had reached on the third or fourth day of 
training. 
(2) The oblique discrimination 

Training on the oblique discrimination was carried out with the same size rectangles as 
training on vertical versus horizontal. Half the animals of each group were trained 
positive on the rectangle sloping one way, half were trained positive on the other. Neither 
group A (trained on the oblique discrimination after mastering the vertical horizontal 
discrimination) nor group B (trained on the oblique discrimination first) mastered the 
discrimination fully. Results are presented graphically in Fig. 2. 


60% 
50% 
40% 


30% 


Percentage of attacks 


20% 


10% 


1-20 "21-40 41-60 61-80 81-100 


Trials 


Fig. 2. Learning of oblique discrimination. » group A; - - - -, group B; O, attacks on positive; 


x, attacks on negative. 

The difference between টি. learning of the horizontal versus vertical discrimination and 
the ELUTE of the oblique discrimination is highly significant. For example, when’either 
group A’s or group B’s performance on the first 2 days’ learning of the vertical versus 
horizontal is compared with either group A’s or group B’s performance on the first 2 days’ 
learning of the oblique discrimination, the four x2 values obtained range from 7-1 to 11-3 
with One degree of freedom. Thus the original hypothesis that discrimination of identical 
figures in different orientations is facilitated when these orientations fall in the vertical 
and horizontal planes, and is difficult when orientation falls midway between the two is 
confirmed. 

It will b i iscriminati 
ef. eee that both for groups A and B the discrimination learned second 

y © be learned faster than the same discrimination learned first. Actually the 
differences on the vertical-horizontal habit are not significant (x2 f র্‌ rR 

HEREC te AX for the first day of A 

versus the first day 0 earning the vertical versus horizontal } bit i 
the first 2 days combined is 2-3). The differences on the obli 3 ৰ Ll . 
€ 0bUque discrimination become 
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EE only for the first 12 days of learning (x2 3-9). What evidence there is suggests 
that learning of one discrimination slightly facilitates learning of the other. LS wh, 
Individual differences in performance on the oblique discrimination were very con- 


siderable; three animals gave no evidence of learning at all, and two animals which had 


achieved beyond chance scores during the first 10 days make almost an equal number of 


attacks on the positive and negative figures during the second 10 days. This falling off in 
discrimination in a difficult habit has been noticed by Wells & Wells (1956) with tactile 


discrimination in the octopus. 


(3) Further experiments with original vertical versus horizontal figures 
gested that although movement was controlled by a 


machine, the original vertical versus horizontal discrimination may have been based on 
slight differences in the motions of the figures due to their differential resistance to water 
pressure when moving in different directions. To control this possibility group A were 
retrained on days 43-44 with stationary shapes: the shapes were presented as before, but 


the motor was not started. The scores produced on these two days (46 attacks on the 


positive, 11 attacks on the negative out of 60 presentations) do not differ significantly 


from scores on days when the shapes were in motion. 
(b) Presence of the vertical rod. It is possible that the vertical versus horizontal discrimi- 


nation was being performed by the animals by reference to the vertical rod, at the end of 
which the shape was attached. However, controls used rendered this unlikely. Thus 

substitution of a transparent Perspex rod for the original brass rod did not affect the 

discrimination. In addition, an attempt was made to see whether the animals would 

continue to discriminate the vertical from the horizontal when the rod was no longer 

present in the situation. The positive and negative Shapes were presented one at a time, 

attached to a board of the same size as the far wall of the tank against which the shapes 
were normally seen and made of a grey Eternit substance similar to the walls of the tank. 

This board was lowered vertically into the tank, just inside the wall of the tank away 

from the octopus’s home, and when it came to rest at the bottom the shape was im the 

same position in the tank as it had been when presented on the end of a rod. One animal 

continued to discriminate (8 attacks on the positive, 1 on the negative during the tl 

10 pairs of trials), but the other animal ency to attack, or attacke 


s showed reduced tendenc i 
the board rather than the shape. It seems likely that the size of the board may have been 
n some of the animals (colour chan: 


ges associated with fear Were frequently 
lso the shape was no longer treate ndent object but as part 
hich of course it moved as th 


d as an indepe a 
p board was lowered into the tank. 
of the board with w f 
Despite this some discrimination was continued: the score oF oN 19 AE 
on the positive and 3 on the negative out of 45 trials with eac ( ) 2B last 
2 days together 34 attacks on the positive and 120n the negative out of 60 trials with each 
(6 ale) This indicates at least that the vertical rod is not an essential cue in the 
discrimination of vertical versus horizontal. 
(4) Memory 
955, 19560) suggest that if the shapes learned are not shown, Some 
2 ely rapidly in octopus. One test of re- 


nay Occur comparativ' L 
s included in the present series of experiments. On day 39 


(a) Movement. It may be sug, 


producing fear i 
observed), and a 


Boycott & Young (1955, 
forgetting ofa discrimination 1 
tention over 2 period of time Wa 
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group A was tested for retention of the vertical horizontal-discrimination, after a period 
of 27 days without being called on to make this discrimination. The horizontal and vertical 
rectangles were those that the animals had been trained on. The score for 6 animals was 
25 attacks on the positive and 5 on the negative out of a total of 30 presentations in each 
case. Although no reward or punishment was given, this in fact is the same score as on 
the last day of training with these shapes. It may be, of course, that intervening training 
on the oblique discrimination had helped to preserve the memory for the original hori- 
zontal-vertical discrimination. Since, however, the oblique rectangles were both exactly 
midway between the horizontal and vertical positions, this is unlikely. 


(5) Transfer tests 


The procedure employed during transfer tests has already been described. Each 
transfer test was always preceded by at least one day’s retraining on the original discrimi- 
nation. Since in the original training half the animals were trained positive to the vertical, 
half to the horizontal shape, in transfer tests where positive results were obtained the 
positive of the two transfer shapes for any animal was determined by the shape to which 
it was originally trained positive. Transfer was tested with seven different pairs of shapes. 
To guard against the possibility that the animals were becoming ‘experimentally wise’ 
on days when transfer tests were given, the same shapes were used on two separate 
days—once towards the beginning of the transfer tests and once towards the end. The 
similarity of the scores obtained for the two days indicates that other differences amongst 


results in transfer tests cannot be explained in this way (see Table 2, transfer test 2 and 
transfer test 7). 


Table 2. Second stage, transfer tests 


xX for 
significance 
X* for of difference 
js No.of Attacks Attacks significance of from normal 
Figures used trials on pos. on neg. discrimination discrimination 
1. Black 10 x2 rectangles, vertical v. 45 36 32 N.S. 16.9* 
horizontal 
2. 7 x2 rectangles, vertical v. horizontal 45 36 8 ্* N.5. 
3. 20 x 4 rectangles, vertical v. horizontal 45 36 4 bl N.S. 
4. 5 x1 rectangles, vertical v. horizontal 40 23 1 6.2*+ 13-6* 
5. 4x2 rectangles, vertical v. horizontal 40 22 13 3:8 12.9* 
6. Equilateral triangles, side 10 em. One 45 21 XT N.S. 16.2* 
side horizontal v. one side vertical 
7. 7 x2 rectangles, vertical v. horizontal 40 31 5 সর N.S. 
8. 7 x1 rectangles, vertical v. horizontal 40 28 8 18-2* N.S. 
A x value of 3-8 is significant at the 0-05 level of confidence. 


N.S., not Significant. 
* Significant. 


A.B. (1) Each test day was preceded by at least 1 day’s retraining. (2) The first column of x2 values indicates 
the extent to which the difference in number of attacks on negative and positive shapes for any given test day is 
Significant. (3) The second column of x2 values indicates whether there is a significant difference between 
number of errors made on any given test day and errors made on the preceding day’s retraining. (4) Where x* 
Values are less than 2.0 or greater than 20-0, exact values are not shown. X 


The results of the transfer tests are summarized in Table 2. Twi 
puted on the scores for each transfer test: the first column of 
an analysis conducted to see whether the two shapes wer 
animals in any given test. The second column gives the 


0 statistics were com- 
X° Values gives the result of 
© differently treated by the 
Significance of the difference 
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betw of 
Et number of errors made in a transfer test and number of errors made on the day 
retraining prece ing each test. Scores on day’: ining Vv cant 

d ie s of retraining did not ary signifi big 

from one to ano her—if the retraining day when most errors were made (18 out of 

tC y 0: 


90 trials) is compared with the day when least errors were made (9 out of 90 trials), the 


significance of x* is only 2-8. 
mm ্‌ 
The conclusions to be drawn from the transfer tests may be summarized as follows 
e the number of the transfer test referred to in Table 2): 


{ferent sizes from the originals were substituted, some 


trans i 
ansfer was found in all cases. Transfer was very much better for rectangles four times 


the area of the originals than for rectangles one-quarter the area of the originals (3, 4) 
0 to short sides was altered from 10:2 to 


Perfect transfer occurred where the ratio of long 
ed, transfer was significantly less 


7:2 or 7:1 (2, 7, 8): although some discrimination remain 
where the ratio was altered to 4:2 (5), though in this case some of the reduction in transfer 
may be due to the lesser area of the figures (cf. 4). It seems unlikely that the relatively 


Poor transfer to smaller figures can be explained in terms of visual acuity, since where 

there was little or no discrimination (as in the case of the oblique figures and the small 

figures under discussion) the octopus would launch its attack from a position much 

closer to the figure than where there was good discrimination: also octopuses seem to have 

no difficulty in identifying pieces of fish much smaller than the smallest figures used here. 
From the results of the transference tests to figur 


es of different Sizes, it can be con- 
cluded that the octopuses were not discriminating on the basis of the relationship between 
the rectangles and the immediate surround. Thus they could nt 


ot have been reacting on 
the basis of the distance between the lower edge of the rectang 


Je and the bottom of the 
tank, since the lower edge of the horizontal 20 x 4 rectangle is the same distance from the 
bottom of the tank as the lower e e vertical 4 x 2 rectang 


b le and yet they react 
differentially to these forms (3, 5). 4 similar argument shows that the octopus is not 
reacting in terms of the absolute lateral 


extent of the rectangles—the lateral extent of 
the horizontal 4x2 rectangles is the same as the latera 


1 extent of the vertical 20 x 4 
rectangle. Thus these transfer tests establish clearly that the octopus is reacting to the 
ratio between long and short sides of the rectangles and is not discriminating in terms 
of any one absolute distance involved in the situation. 


The test with equilateral triangles (6) indicates that the 
merely on the orientation of one long side, since there is no 
horizontal rectangles to two triangles, one with a side in the horizon 
With a side in the vertical plane. 

As is the case with rats, there is little or no transfer wh 
for the original white ones (1) 

(6) Simaultaneou. 
ts had been given, ani 
d horizontal rectangl 
30) of the present sect 


(numbers in parentheses indicat 
Where white rectangles of di 


dge of th 


octopus is not discriminating 
transfer from vertical and 
tal plane, the other 


en black forms are substituted 


s discrimination 
mals were retrained to discriminate between 
es without the presence of the rod. This 
ion. It was thought worth while to follow 


this training to respond differentially to rectangles presented one at a time on the board, 
With training in which both rectangles Were presented simultaneously on the board. 
Animals were shocked if they touched the negative shape, and fed a crab if they touched 


the positive shape Six animals were used at this stage of the experiment and training 
পি ্ Gen. Psych. 48, 1 


After the transfer tes 
the original vertical an 
training is described in ( 
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lasted for 2 days. (Shapes were presented to the left and right of the board at the same 
height that shapes had been presented when given singly.) This stage of the experiment 
lasted 2 days, making a total of 50 trials. On 26 trials animals attacked only the positive 
shape, on 9 trials they attacked either the negative shape or both shapes together. Three 
animals did not touch the negative shape throughout. Thus it seems that octopuses, 
having learned differential reactions to two shapes presented separately, may be able to 
transfer the reactions to the same shapes presented simultaneously. 


(7) Sequential effects 


It might be thought that in the original horizontal versus vertical, and oblique dis- 
criminations, the octopuses may have been learning to attack or not attack the second 
shape of a pair on the basis of what had happened with the first Shape of the pair. It will 
be remembered that the presentations of the positive and negative members of a pair were 
separated by only a 15 min. interval. An octopus could in theory learn that if it had had 
a crab in connexion with the first member of a pair, then it must avoid the second member 
of a pair; if it had not had a crab in association with the first member of a pair then it was 
safe to attack the second member of a pair. That this was not the basis of the discrimina- 
tion is proved for the vertical versus horizontal discrimination, by the fact that in the 
memory tests and in certain transfer tests animals produce scores as high as during 
retraining despite the fact that no rew 


ard or punishment was given in connexion with 
each member of any pair. To prove 


that the discrimination which appeared in the 
oblique discrimination was not based Simply on making reactions to the second member 
of a pair conditional on whether or not the first member had been rewarded with a crab, 
it is necessary to analyse the results and show that the different number of attacks on 
negative and positive is not based wholly on a difference between numbers of attacks 
on the second members of a pair. These results are presented in Table 3. It will be seen 
that discrimination is as good for the first members of a pair as for the second members of 
a pair though total number of attacks are reduced for both negative and positive shapes 


when these were the second members of a pair. A full discussion of the analysis given in 
Table 8 will follow in the Discussion. 


Table 3. Brealdown of scores on oblique discrimination 


(Figures represent percentage of attacks.) 


T 0 % % 

otal positive 58 ‘Total negative 39 
First positive 61 First negative 43 
First Positive before attack on negative 81 First negative before attack on positive 48 

irst positive before no attack on negative 50 First negative before no attack on positive 38 
Second positive 47 Second negative 34 
Second positive after attack on negative 53 Second negative after attack on Positive 46 
Second positive after no attack on negative 43 Second negative after no attack on positive 15 


III. Discussion 
Discrimination of orientation 


‘The results show that the octopus can discriminate much m 
and a. horizontal rectangle than between two opposite ob] 
vertical and horizontal. The difference in ease of discrimi. 


Ore Teadily between a vertical 
que rectangles at 45° to the 
nation does not depend upon 
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differences of movement nor upon } 
ক tests have eliminated i hoe 13 লি LE EEE 
basis of the immediate relation between th i SLT TG 
shown that the octopus is discriminating the ai ge Nee nL 
vertical extent produced by the vertical gad horizontal rectangles. ie ae 
poncho the inmate backend of tle mn Ne been cod ts pmitng 
ER ge L hich the octopus might make the discrimination, th 
possibility that it is making the discrimination with reference to some wider rt 2 
the background has not been excluded: the vertical axis is clearly marked in 0 
used by a number of asymmetries between top and bottom of the tank (direction of) Ns 
presence of floor of tank at bottom, water Surface at top, etc.). It is possible to TA 
€ vertical and horizontal rectangle in terms of the vertical co- 
ordinate alone—it is not possible to specify the difference between the two obliques in 
terms solely of this co-ordinate: thus if we wish to measure the angle of tilt of the two 
oblique rectangles from the vertical plane, in order to distinguish between them we must 
specify whether the angle is to be measured in a clockwise or anticlockwise direction and 
this involves reference to a second co-ordinate, e.g. to left and right on the horizontal 
co-ordinate. Tt is of course also possible that the vertical axis is marked by information 
from statocysts in a way in which the horizontal axis is not marked. Since it is extremely 
difficult (and perhaps impossible) to remove all indicators of the vertical axis from the 
situation, experiments to discover whether the difference in ease of discrimination between 
angles would disappear if the vertical axis were not clearly demar- 
ct, whether the vertical and/or horizontal axes are of 
t of the external environment, or because of the 
stem may not make much difference to the type 
if the environmental difference is 


difference between the 


the two pairs of rect: 
cated have not been performed. Infa 
importance because of the arrangemen 
arrangement of the octopus’s nervous sy’ 
of system that underlies the classification of forms: 
important, it must itself be reflected somewhere in the octopus’s nervous system. 

It is now proposed to fulfil the promise made earlier in this paper and show how 
behavioural evidence may enable us to put forward hypotheses concerning the system 


responsible for classifying shapes Two alternative hypotheses are put forward to explain 

the present results: neither is developed in detail since at the moment it is impossible to 

choose between them, and p them in detail in a subsequent 
S 8 


the writer hopes to develo nin Ct 
paper on the basis of further evidence. test for distinguishing between the two 
hypotheses is advanced. 


A crucial 

(1) One hypothesis is 
forms, while preserving tl 
would mean that points o! 
System: this specific representa 
learning since throughout the a 
ences in the environment (direction 0 


this is not the case for differences along 
"Ong excitation 


is analysed in this way, Str 
Produced along a small ban | 
along the vertical axis: when a Vertica. 
(corresponding to its small lateral extent) 
Points representing differences along the ver 


vous system analyses the lateral extent of 
ts of the form on the vertical axis. This 
a specific representation in the nervous 
is likely to have developed as a result of 
t clear and consistent differ- 


that the octopus’s ner 
1e position of the par 
) the vertical axis had 
tion, if not innate, 


nimal’s life there k 
f light, ete.) corresponding to differences of height: 


g the horizontal axis. When & horizontal rectangle 
(corresponding to its lateral length) would be 

a of the points in the nervous system representing differences 
Je is analysed in this way weak excitation 


1 rectang 
oduced over a large band of the 


would be p 
tical axis. The two oblique rectangles would 
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produce identical excitation patterns since both their lateral and vertical extents are the 
same. This system would account for the difference in ease of discrimination found, and is 
easy to translate into neural terms. In order to perform the observed transference to 
rectangles of different sizes, all that is necessary is that instead of analysing the absolute 
amount of excitation produced by the lateral extent of the figure, this amount is analysed 
relative to the total area of the figure. 

(2) The other possibility is that the octopus’s nervous system analyses both lateral and 
vertical extent of the figures. In other words that both lateral and vertical positions in 
the visual field have specific representations. Such a system would again discriminate 
readily between vertical and horizontal rectangles (vertical—strong excitation over 
narrow band of points on lateral axis, weak excitation over broad band of points on 
vertical axis; horizontal—the reverse of this), and again it would give the same output 
for both oblique rectangles (medium excitation over a medium band of points both on the 
lateral and vertical axes). The second system would perform the size generalizations 
more easily than the first, since all that would be required is that the amount of excitation 
over any given range of points on the vertical and lateral axes be compared: if it is 
stronger on the lateral axis the rectangle is vertical, if on the vertical axis the rectangle is 
horizontal. 

A crucial test for the two systems is as follows: the second system should discriminate 
equally well between a pair of T figures orientated L and T and a pair orientated 1 and F: 
the first system should discriminate much more readily between the former pair than the 
latter. Lashley, in fact, found rats discriminated more readily between U figures differing 
in the vertical axis (upright and inverted) than between U figures differing in the lateral 
axis (figures lying on opposite sides): but because of the rat's habit of discriminating in 
terms of the base-line of the figure, this finding is difficult to interpret. 

The fact that octopuses can with much training discriminate slightly above chance 
between the oblique rectangles does not contra-indicate these hypotheses: it would be 
possible to perform this discrimination on the systems proposed if the octopus first 
learned to fixate a given part of the figure. One of the advantages of both systems is that 
they will explain recognition of many orientations independent of point of fixation. 
These hypotheses, and particularly the second, are capable of explaining many facts of 


form vision: they will be developed in more detail, if further experimental testing seems 
to warrant it. 


Fluctuations in tendency to attack 

The reduction in the number of attacks made both for positive and negative shapes 
when the shapes were presented as the second members of a pair as compared with 
numbers of attacks made on the first members of a pair requires some explanation. The 
figures on which the following analysis is based are presented in Table 3. They are figures 
for all animals learning the oblique discrimination. Similar trends appear, however, in the 
training, retraining and testing with the vertical and horizontal shapes, but the trends 
there are not so pronounced since they are overshadowed by the effects due to good 
discrimination of the vertical and horizontal figures. 

The situation is complicated because tendency to attack seems to have varied from one 
pair of trials to another in each octopus. We can see this by comparing the percentages of 
attacks on the positive when the positive came first for animals who went on to attack 


- 
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tl iv i i 
ন against the percentage for animals who did not go on to attack the negati 
ercentages are 81 versus 50—a highly signifi i i a 
b t difference. This i i 
effect since the two grou nthe bess. of ME 
ps are selected on the basis of how th 
Toe ca group ow they reacted to the second 
pair. The difference in these percentages re ion i 
I k | f presents fluctuation in so. 
toe tendency to attack. There is a similar difference in percentages of attacks on he 
্ি negative between animals who went on to attack the positive and those that did not 
(48 v. 38%). We would of course expect such fluctuations in general tendency to attack 
merely on the basis of generalization from one figure to the other apart from other 


considerations. 
However, this fluctuation in general level of tendency to attack will not explain the 


আনকি attacks on the second members of pairs of figures. The obvious 
eduction in number of attacks where the positive figure was second is to 
suppose that this is due to the reduction in attacks in octopuses who had just attacked the 
negative and had received a shock. To find out whether this is the case or not we must 
compare two sets of figures: (1) (a). Percentage of attacks on second positive where the 
negative had been attacked, with (b) percentage of attacks on first positive where the 
following negative was attacked. (2) (a). Percentage of attacks on second positive where 
the negative had not been attacked, with (b) percentage of attacks on first positive where 
the following negative was not attacked. We must make the comparison in this way in 
order to parcel out any effect due to fluctuations in general tendency to attack: thus 2 (a) 
cannot be compared directly with percentage of animals attacking the first positive, 
because 2 (a) is already selected as a group which does not attack the negative and this in 
itself might tend to produce a lower percentage of attacks in the second positive. Now 
when the comparisons are made in this way we get the following figures: (1a) 53%, (1 b) 
81%; (2a) 43%, (26) 50%. The difference in comparison (1) is highly significant, that 
on (2) falls just short of significance (X2=3°1). The fact that the first difference is greater 
than the second suggests that the shock is reducing the number of attacks on the second 
Positive. The fact that there exists a nearly significant difference in (2) suggests that 
some additional factor may have to be taken into account in explaining the difference in 
number of attacks on the second positive from number of attacks on the first positive. 
This impression is strengthened when we break down the results for percentage of att 


aCks 
On the second negative. 

Making these comparisons for Pp 
Same way as for the second positiv' 
attack, we have: (3a) percentage & 
compared with (D) percentage attac 
(4a) percentage attacks on second negative after 


attacks on first negative before an attack on positiv' 
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on second negative figures in the 


e to avoid effects due to general fluctuations in level of 
ttacks on second negative after an attack on positive, 


Js on first negative before an attack on positive. 
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ks on the second figure are down as 
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shape has been exposed longer for (4a) than for (3a). All our results can be explained 
if exposure to a shape tends to reduce the tendency to attack a shape—in comparison (1) 
there will be the additional factor of the effects of shock. 

Now this possibility is of considerable importance in the context of Boycott & Young's 
experiments on the effects of lesions to the verticalis (Boycott & Young, 1955). They have 
found a tendency for animals lacking the verticalis to lose discrimination and to be 
unable to relearn it under normal conditions. They tend to attack both positive and 
negative shapes. However, some of the animals can be retrained by presenting shapes at 
very short intervals—a condition under which normal animals either do not learn at all or 
are at least much retarded since they cease attacking. In an experiment not yet published, 
Wells & Wells present similar findings for touch discrimination in animals lacking the 
verticalis. Young & Boycott suggest tentatively that the negative memory in verticalis 
animals is very short lived and can only be kept going if the traces are strengthened by 
frequent presentation (every 5 or 10 min.) of the negative shape even when the negative is 
not attacked. The present results suggest as a further possibility that verticalis removal 
may raise general tendency to attack and that discrimination can only show up when this 


tendency is reduced, and that this reduction may be brought about by very frequent 
presentation of shapes. 


Reality of situation 


The rates of learning of the octopus in the situation used seem to compare very favour- 
ably with rates of discrimination learning for the rat. It may be that this is because the 
situation used (as developed by Boycott & Young) is much closer to what the animal is 
called on to do in its natural environment than are discrimination situations hitherto used 
with rats. In this connexion the following features should be noted: (1) The reaction is 
made directly to the shape to be discriminated: Murphy & Miller (1955) found consider- 
able reduction in rate of learning for monkeys where the response was not made directly 
to the object discriminated. (2) The reaction is a natural reaction for the octopus and does 
not involve elaborate motor learning. (3) The reward is one that the octopus would 
normally get for making a positive reaction to shapes in its natural environment. (4) The 
shapes are the shapes of objects, not merely two-dimensional patterns. It seems likely 
that animals are normally called on to discriminate shapes of objects not patterns and 
that object discrimination may be an easier discrimination for animals to make than 
discrimination between two-dimensional patterns. Moreover, it may be that because the 
Shapes are real objects (emphasized by their movement against the rest of the field) that 
the animals seem to transfer something learned about this shape in one context (on the 


end of a rod) to other contexts (successive and simultaneous discriminations with the 
Shapes on a board). 


The writer wishes to thank the Royal Society for making the work possible by a grant 
from the Browne Research Fund, Prof. J. Z. Young for much advice and encoura, 1) 

Dr Brian Boycott for much helpful advice, Mr Martin Wells for advice about nd hel ১ 
with both apparatus and animals, and the Director and Staff of the Stazione Z, les : re 
the facilities and hospitality accorded to him. RE 
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F [3 . f চং 
nd Some sudo der ‘Group 2°, should read as follows: 


Part 4, page 287, Table 2, un 
No. failures 
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5 3 4 No. failing 


No. successes 8 


Age 
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This correction affects neither the correlation nor the Figure on page 287 since both 
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The Organization of the Cerebral Cortes. By D. A. SHoLL. London: Methuen. 1956. 
Pp. xvi+125. 18s. 


This admirable little book by the Reader in Anatomy at University College, London, should find a place 
in every psychological library. Indeed, I would make it obligatory reading for every student of psychology 
proposing to embark on the fashionable grand tour through the Hull and Hebb country. 

After a brief account of the available methods of histological study, Dr Sholl proceeds to outline the 
earlier work on the structure of the cortex. The outcome is devastating to anyone brought up in the 
tradition of Brodmann, Campbell and the Vogts. On cortical stratification, for instance, Dr Sholl writes: 
“Tt is clear that each observer has his own qualitative and subjective criteria for his schema of lamination 
and there is no agreement as to the definition to be adopted for a discrete cortical lamina’ (p. 19). 
Cytoarchitectonic maps fare little better. Although it can be accepted that certain regions of the cortex 
show differences in histological structure, ‘.. .attempts to subdivide these main regions on the basis of 
criteria subjectively applied to preparations stained by a selective technique are unsuccessful’ (p. 28). 
This conclusion may well cause many of us to regard the standard texts on the physiology of the brain 
with a warier eye. Indeed, Dr Sholl comments that the conventional criteria of structural differentiation, 
taken in isolation from any consideration of connectivity, are unlikely to be correlated at all closely with 
the essential activity of the central nervous system. 

Dr Sholl next considers the quantitative approach to the histology of the cortex—an approach largely 
due to Bok and his followers and to which the author has himself made important contributions. ‘This 
approach deals with such attributes of structure as the total thickness and extent of the cortex, the total 
number of neurons and the density of neuronal packing, the number and relative thickness of the lamina- 
tions, and the proportions of specific types of neurons in the different cortical areas. It is clear that a 
good many facts about these and related problems are now known at the gross statistical level, but 
technical difficulties remain very great. From the point of view of an understanding of function, the 
outcome of quantitative neurohistology is not as yet very impressive. 

Following a most useful discussion of neural connectivity, Dr Sholl examines briefly some aspects of 
cortical organization as revealed by neurophysiological and clinical inquiry. This part of the book is 
perhaps less satisfactory than the rest, largely owing to limited coverage and drastic compression. It is 
concluded that whereas parts of the cortex, owing to their two-way connexions with subcortical structures 
may well be associated with specific types of behaviour, ‘the main volume of cortex cannot be 
described in terms of specific “functions”’ (p. 80). One may point out that this conclusion, though 
doubtless acceptable to Lashley, is perhaps misleading unless appropriately qualified. In so far as 
clinical material is concerned, it is noteworthy that the author limits himself almost entirely to operations 
on the frontal lobes, the effects of which are notoriously difficult to evaluate. Had he considered com- 
parable data relating to the parietal or temporal lobes, the impression given might well have been very 

different. True, nothing is harder than to define a, cortical ‘function’ by inference from the derangements 


Produced by cortical lesions. But unless the effort is made it is doubtful whether cerebral neurology can * 


advance further. 

In his later chapters Dr Sholl surveys briefly the mode of operation of the cortex in the light of some 
current theories. The Pavlov theory is dismissed as totally inadequate. ANS es of Lashley and Hebb 
are regarded more favourably, though certain difficulties of both are examined. Hebb, in particular, is 
taken to task for his undue reliance on the data furnished by strychnine neuronography and, more 
generally, for failure to provide a quantitative application of his theory. (No doubt Dr Hebb would be 
the first to agree with these criticisms.) Tt is, however, pleasing to note that Hebb’s book is considered as 
“... possibly the only one that presents psychological problems in a way that can be appreciated by the 
ত and physiologist’ (p. 91). 

ybernetic theories likewise come under fire. On Ashby: ‘It is true that exampl. i i 
in animals are given that do not conflict with the notion of ultrastability, but EEE EE ats 
in fact, the central nervous system does embody this principle and no indication is given as t Hat 
anatomical and physiological facts correspond with the design’ (p. 93). On Grey Walter: ‘Tt ia aniost 
unlikely that the unique complicated circuits suggested by the author’s diagrams exist in ny nervous 
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system’ (p. 94). Biologi 

£ . 94). gists, Dr Sholl urges, are interested i ji 

ta ) - y not only in what an i 

eS ES attracted by electronic models could do worse ten EE on a 

BS 's positive contributions to theory are modest but far from trivi il is i সাল 

quantitative and statistical al or 
! pproach to cerebral structure, he not unnat i 

and 4 aturally leans towards Lita- 

ঠ statistical treatment of cerebral function. He is much impressed by recent Ee 

SNE and their application to biological problems. He sees hope, for instance, in the sort of ideas 

ly put forward by Beurle and by Uttley, though is modest enough to state that a theory recently 


ad r “ 
vanced by Uttley and himself ‘ . . .seems to demand a cortical organization for which there is no adequate 
hat the theory of games offers the best basis for an 


Ee p. 105). Although not everyone will agree th 
EE behaviour, it is to be most earnestly hoped that Dr Sholl and his associates will carry 
TH ক ar as they will possibly go. 
hala little book is ‘the genuine article’. 
prove an astringent corrective to much nonsense talked ab. 


Tt is expert and informed, restrained yet adventurous. It 


out brain function by those who should 
_ who don’t always know better—should read the book with particular care. 


Wee if Pavlov does turn in his grave? Dr Sholl is only putting into practice Pavlov's own dictum that 
he study of the nervous system every step of thought should be verified through agreement with 


ac ্ 
tual fact. And if neurons are not facts, what are? 0. L. ZANGWILL 


Learning and Instinct in Animals. By W. H. THoRPE. London: Methuen. 1956. 


Pp. viii+493. 55s. 


on animal behaviour. His 


-partisan text 
Jistic source materials enables him to put 


well qualified for writing @ non 
5. The result is & book that will 


extensive knowledge of ethological, psychological and natura 
te a great diversity of facts and theorie: 


together and often to integral 
reorient any reader and provide him with a wealth of new information. 
3 The book has three parts. The first contains an examination of the concepts of ‘«directiveness’ and 
Purposiveness’, and & critique of instinct theory. The point of view adopted is purposive and organiza- 
tional. Cognitive processes are emphasized and it becomes clear that the author finds it congenial to use 
a terminology of expectancies, hypotheses and the like. A general drive to explore and perceive the 
environment is postulated. Perceptions may be goals. Drives may be endogenous in the sense that they 
arise with the 0.x.5. itself. The review Of instinct theory justifies the acceptance, with some reservations, 
of Lorenz’s notion of action specific energy. Tinbergen’s hierarchical scheme of energy channels is criticized 
because of its rigidity and, to account for the flexible directiveness of appetitive behaviour’, Dr Thorpe 


finds it ne king towards sjdeal’ or ‘full’ releasers. 
cessary to postulate some process of working OWA € f 
In Part II Le of the fea i ial and error learning, latent learning and 


5 tures of habituation, ¢ 
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ned. Imprinting is not given ভ 
discussion of habituation is particularly valuable since this topic 
attention it deserves. Latent lear 


ning is found to in L 

2 past experiences and thus to some extent to be insightful. ‘The experiments 0! 

in significance by being discussed in the general con! tation behaviour 
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On the neurophysiological mechanisms of learning. 

Part TIT, more than half of the book, is headed * 

the range is wider than this may indicate. 


that are extensions and revisions Of pre p if 
Some interesting studies of the solution of string-pulling 
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makes the book unsuitable for the beginner but excellent as an advanced text or reference. Tn one place 
or another, attitudes are expressed towards all the main problems of behaviour. While a consistent per- 
ceptual-organizational point of view is maintained, there is no attempt at formal theory construction. 
On occasion the absence of Occam's razor is noticeable, but not to be regretted in this case since a more 
constrictive approach would have reduced the scope of the book and deprived the reader of some valuable 
insights. 

The merits of the book as a whole are so outstanding that criticism tends to be inhibited. However, 
there are three sources for dissatisfaction. First, terms like ‘instinct’, ‘purpose’ and ‘drive’ are not used 
consistently. Secondly, the reader too frequently meets assertions that cannot be interpreted with any 
precision even in their context, for example, ‘.. - perception is a basic characteristic of the drive of the 
living animal’. Thirdly, the point of certain theories seems to have been missed and in places uncon- 
sidered criticisms are made. For example (p. 103), we are told that the only possible interpretation of 
avoidance training is that an ‘anticipation’ (author’s quotes) of the noxious stimulus has been acquired, 
and that to postulate ‘fear’ as a drive is a Superficial stratagem because the term connotes anticipation 
(without quotes) by definition unless the James-Lange theory is accepted. 

‘The publication of this book is an important and timely event for all students of animal behaviour. 
It is to be hoped that it finds the place it deserves on the bookshelves of psychologists and ethologists 


alike, and that its integrative approach and its provision of conmon background information will help 
to promote a more unified outlook. R. L REID 


Analysis of Perception. By J. R. SMyTHIes. London: Routledge and Kegan Paul. 1956. 
Pp. xiii + 140. 21s. 


The most remarkable feature of this very interesting book is that it combines two approaches, the 
neurological and the philosophical, which are usually kept separate. The author is a neurologist who has 
made @ careful and detailed study of recent Philosophical literature. As a philosopher he is able to 
clarify the important but obscure concept of ‘the body-image’: and as a neurologist he is able to point 
out the weaknesses of current Philosophical theories of perception. Heis also an expert on hallucinations, 
especially those induced by mescaline, and his chapter on ‘ Veridical and Hallucinatory Sense-experiences’ 
is one of the best in the book. His main aim, however, is to show that ‘a synthesis of the sense-datum 
theory with the neurological account of perception may constitute, if its basic terms can receive adequate 
definition, the only valid theory of perception in both science and philosophy’ (p. 4). 
He defines the term ‘sense-datum’ itself by reference to after-sensations: roughly, a sense-datum is an 
entity such that it or some part of it can have a common boundary with an after-sensation. (The term 
‘after-sensation’, he Says, needs no formal definition; it can be defined operationally and ostensively.) 
Sense-data, are spatial entities; they can even be measured, e.g. by reference to the total diameter of the 
visual field. In these respects, there is no difference between hallucinatory sense-data and normal ones. 
Here, and throughout, Dr Smythies is mainly concerned with visual sense-data, though he does have 
something to say about somatic sense-data as well. His version of the sense-datum theory could no doubt 
be applied to the other Sense-modalities, but some additional definitions would obviously be needed. He 
then argues that the Naive Realist theory, which tries to dispense with sense-data, altogether, is incon- 
sistent with the empirical facts about the finite velocity of light. The theory of ‘psycho-neural identity’, 
Which identifies sense-data with Physiological events in the brain, is rejected on the ground that the 
relevant cortical events are not geometrically congruent with the sense-data alleged to be identical with 
them, while the obscure doctrine of the * Projection of sensations’ only makes confusion worse confounded. 
Dr Smythies therefore accepts a dualistic interaction theory. But it differs from the traditional Cartesian 
theory in two important respects. According to Dr Smythies, the mind is itself an extended entity, because 
the extended sense-data which it senses are actually constituents of it. On the other hand, physical space 
1s not the only space there is. There are also a number of sensible Spaces, a different one for each percipient, 
in which sense-data are located. Thus we have a choice between two unorthodox cosmological the % lh 
the first, there are no spatial relations between sense-fields and Physical objects, and the EE 
complicated uni in whi. & i 3 mM Wwe have a very 
A plicated universe in which there are many different Spaces; in the second there is an all-embraci 
n-dimensional space, of which physical space and the various sensible spaces are th be inte ens 
sections (where 1, if I understand rightly, =6). Dr Smythies, I think, is inclined t EE ensional 
sional theory; it would follow that Psycho-physical interaction must Occur acro: at jo IE 
face’. He also suggests, however, that at some future time Wwe may be able to d le SE 
will make it possible to decide between the two theories on empirical grounds, RRC EO 
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Dr Smythies frankly calls his tl i i 
DEE SSTE ET theres, from Teckel Es is that RE OE Tes ES 5 
Br To লচ physical world. Dr Smythies tries to meet this by drawing ত ot 
EE iL etween sensing and perceiving, (2) between direct and indirect observation. He holds 
TE ly perceive the physical objects we suppose ourselves to perceive: the sensing of a sense- 
Ee nly a part of the total process of perceiving, not the whole of it. Again, sense-data are indeed 
only entities we observe directly; but in so doing, we indirectly observe the physical objects which they 


represent. 
te Ee i Det of the ot process of perceiving, what is the other part? The other part 
ESO 2 মং i ofa টু ery complex non-symbolic representative mechanism’. This ensures that 
Objeais SS R চট Ee lata will correspond pretty closely with the spatial properties of the physical 
i TERE EEE by stimulating the sense-organs. Dr Smythies claims that we 
ako nly jan ‘on nature of this mechanism by studying stroboscopic phenomena, which suggest 
! it works on much the same principles asa television apparatus (ch. 2). Because our nervous 
System does contain a pretty reliable representative mechanism of this kind, we are justified in maintain- 
ing that by direct observation of sense-data, we are indirectly observing physical objects. 
aE SoS and suggestive this may be from a causal point of view, I cannot think it gets 
er the epistemological difficulty. Dr Smythies, like Locke before him, does not seem to have distin- 
guished sufficiently clearly between two different situations: (1) 2 senses a sense-datum s which is in fact 
produced by a representative mechanism affected by the object 0, and the spatial properties of doin 
fact correspond with the spatial properties of 0. This might be called the de facto sense of the word 
perceive’. (2) When % senses & sense-datum s produced in this way, he is thereby enabled to discover 
or find out, non-inferentially, that 0 exists and has these spatial properties. This might be called the cog- 
nitive sense of the word ‘ perceive’. However true the propositions listed under (1) may be, we need to 
establish the truth of (2) as well, if the classical difficulties of the representative theory of perception are 
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of the theory and practice of intelligence testing, particularly in relation to current problems in educa- 
tional administration and research, that the more important changes have been made. The work thus 
retains its unique character as a comprehensive survey of all aspects of testing and measurement in 
education, including traditional examinations, and its genuine comprehensibility to the non-mathe- 
matician has not been attained at the cost of misleading over-simplification. The invaluable classified 
list of tests available in this country, now completely reconstructed, is exemplary for the clarity of its 


layout. BORIS SEMEONOFF 


Discussions on Child Development. Vol. I. edited by J. M. TANNER and B. INHELDER. 
London: Tavistock. 1956. Pp. 240. 25s. 


This praiseworthy volume augurs well for the series of which it is the first. In 1953 the World Health 
Organization brought together a number of distinguished scholars to discuss, in the words of the book’s 
subtitle, ‘the biological, psychological, and cultural approaches to the understanding of human develop- 
ment and behaviour’. This study group contained seventeen members and represented the fields of 
psychology, psychiatry, ethology, cultural anthropology, electro-physiology, and psychoanalysis: it 
included, to name but a few, John Bowlby, Birbel Inhelder, Konrad Lorenz, Margaret Mead, Jean 
Piaget and Grey Walter. ‘This book gives 2 running account of the group’s discussions and the editor 
must be congratulated on having ‘tidied up’ the transcript without depriving it of its friendliness and 
informality. The structuring of the discussion itself represents a worthwhile experiment in inter-discip- 
linary communication. ‘To begin with, each participant introduces himself by giving @ brief auto- 
biography and a sketch of his special interests. Then follow eight sessions, each of which is opened by @ 
paper from one member on some aspect of development. The ensuing discussions are the important thing 
and, as might be expected from the calibre of the participants, they are erudite, wide-ranging, and 
stimulating: in them, the same or analogous phenomena are looked at from varying viewpoints, and there 


emerge a host of interesting facts and exciting ideas. It would be impossible to select any one portion 
of the discussions for particular mention: suffice it to say that there was hardly a page which did not 
Provide the reviewer with some unthought of parallel or some new idea. The aim of the meeting was not 
to read papers, Pass resolutions, or issue reports but to discuss human behaviour in a permissive and 
multi-disciplinary atmosphere and achieve, thereby, some measure of understanding and cross-fertiliza- 
tion between the several disciplines which converge to study behaviour. For once, a meeting of this 
kind can fairly be said to have achieved its aim and the book’s many readers will be grateful to assume 
the role of eaves-dropper. The reviewer can think of no psychologist, however specialized his interests, 


Who will not derive both pleasure and profit from this volume. IL. M. L., HUNTER 


Alfred Adler: an Introduction to his Psychology. By Lewis WAY. Harmondsworth: 
Penguin. 1956. Pp. 252. 3s. 6d. 


Person must be considered as 
St always be seen in relation 


iL 8 1 individual ist i 
sense; in fact, he was a pioneer of social psychology. In his first published CE Ee a 
2 Was HD) 


1 examines men, not as isolated units, but 
int, out the importance of role and culture- 
tS of his day, he was apt to make sweeping 


ৰ 


Publications recently received TH 
I prefaced by some such phrase as ‘I have observed’ or ‘it is evident’. But he had a 
BBE able knack of hitting ‘the nail on the head, and many of his pronouncements have been ampl: 
ও EE by later investigation. To take only one example, his statements about the effects of hota 
n of affection in early childhood (cf. pp. 101-2) provide a striking anticipation of the work of Bowlby. 
MARGARET KNIGHT 


Introduction to Psychology. By CLIFFORD T. MoRrGAN. New York and London: MeGraw- 


Hill. 1956. Pp. vii+676. 45s. 


Ep choice of an introductory text for students of general psychology is influenced by many considera- 
ions, the least mundane being the chooser’s theory of education. There is much to be said for each of 


n possible approaches—the historical, the biological, the methodological, the broad survey of the whole 
eld, and so on. This book is of special interest since Prof. Morgan has recently devoted his time to 
facts’. In this 


introductory teaching. His conclusion seems to be that a text should ‘give them the 

remarkably comprehensive survey of the contemporary scene controversial issues are avowedly omitted. 
‘There are four pages on historical background, including the ‘schools’, and six on methodology (as 
opposed to techniques), but in the rest of the book there is little or no attempt to relate findings critically 
to past theory or present method. Although occasionally the reader is told that one experiment is good or 


better than another, he has to take the author’s word for it. 

The book has been arranged 50 that only selected chapters need be read depending on which of three 
courses the student is following & ‘ife oriented’ course, a ‘science oriented’ course, or & comprehensive 
course. In fact the whole book is life oriented in that findings are continually related to everyday experi- 
ence. Various chapters have been drafted by fourteen psychologists, but the main author has rewritten 
them all to avoid stylistic changes. The result is extremely readable, and, as far as this reviewer Knows, 
accurate. The book would be appreciated by the readers of a good popular science periodical. The sections 
on physiology are somewhat more learned, which might be expected under this author. The lists of 
further reading at the end of each chapter are really excellent. About one quarter of the space is taken 
up by pictures and tables, many of them gorgeous, and many unnecessary. There is a EE which 
contains ‘apes’ and ‘brain’ but not, for instance ‘ambivert’, ‘catharsis’ ‘cerebellum’ and central 


tendency’, whi used in the book. 
Eel Hel take psy® itable subject for & liberal education, in that it 
Provides exercise in clear thinking and stimulates intellectual excitement, A Eo of this 
text. How ish to prescribe a simple, clear, up-to-date and thoroug y comprehensive 
Ee Sh ET find it at least the equal of several other popular introductory 
st, The chapters comprising the ‘science oriented course’ might prove 


summary of present-day psychology will 
texts, and t than mo. 
OT nding Psychology 8s part of 8 general fe gt B. M. FOSS 


particularly suitable for those re! 


Rani: Correlation Methods. By NM. G. KENDALL. London: Griffin. Second edition, 1955. 


Pp. vii +196. 40s. 
dall’s important work, first published in 


is 5, k jal, of Prof. Ken 
‘This is a, welcome re-issue, ন of psychologists, although its influence on design and 


1948 and ap ittle known 
parently little li jderable. 
treatment in recent published experiments Eon Et exposition of the theory and 


is comprehensive. the main content is an 1 of the 
A RRL TE the book is fs te i): RE has the advantage Over p ৰ 0 ERS চৰ 
be estimated with much greater accuracy. It is, EAI OR alculate, since it Invo!ves 
comparing ranks for all possible pa i : 
quickly rises to formidable proportio ৰ 
tables, as well as the demonstrations in t16 text, on a 
20, will be the largest requiring to be handled EASELS 
i565 j i 
‘: ERLE hE tb generality, i.e. it can be extended to a iin variety of BUTE Gs 
. £ 1 } 5 Lo 
Such as Diserial a ন correlation and paired comparisons. While recognizing that ‘a tool ন as 
man: nF ficient for specialized tool developed solely or & 
UI not usually 25 € jtuations where the 


single purpose’, the author sums 
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order tests is surprisingly high and little seems to be lost by employing ranking methods’. There are 
undoubtedly circumstances, particularly among those involving evaluative Judgments, in which Prof. 
Kendall’s methods are the most appropriate of those available, and no statistically-minded psychologist 
Can afford to neglect to add them to his repertoire. Since most of even the new and recently revised 
statistical texts are curiously reticent on the subject, the present book is indispensable. 


BORIS SEMEONOFF 


Opinions and Personality. By M. BrewsreR Smrry, Jerome S. BRruxER and Roser W. 
Wire. London: Chapman and Hall. 1956. Pp. vii+ 294. 48s. 


gists, induced ten men from different 
walks of life—a law clerk, a salesman, a factory operative, a real estate agent, and so on—to submit for 


two hours a week for fifteen weeks to a battery of tests and interviews. The Object was to find out as 
much as possible, from their twenty-eight ‘procedures’, about the Personalities of their subjects, and 
articular topic fit into the personality pattern 
1. The topic chosen was ‘Russia’, a topic on 
» and one about which many people feel strongly. 
while not being a member of 
In passing it may be said that it was 


© simpler statistical approach. In the 
T Constellation of traits with opinions ‘pro’ or ‘con’ 


e jargon, are ‘structuring’ agencies. Secondly, a man is influenced by such need 
attitudes may be vehicles for the 
hat an opinion may be considered as ‘a resultant or compro- 
» SOcial demands and inner Psychological demands’. Furthermore, they 
of information, by intellectual ability, and by the holder's “expressive 


and in less detail for the other seven. ‘The case 
‘he case histories, indeed, are models of exposi- 
‘ve suggested, are not Surprising, but it is well that we should be reminded of a 


b ificant aspect of the results is the implications 
to attitude change. If, for example, a man holds certain views about Russia 


W. J. H. SPROTT 


The Psychology of Industrial Conflict. By, Ross SrAcxeR. New York: Wiley. London: 
Chapman and Hall. 1956. Pp. ix +550. 64s. 


Human Relations in the Industrial Southeast. By GLENN GILMAN. North 
University Press. London: Cumberlege. Pp. xii+ 327. 40s. 

‘Textboo 

Eood to 


Carolina 


KS and “Ase-studies of ‘human relations in industry’ continue to pour from the Presses. Tt is 


individual (including the influence 
factors in industrial conflict, an: 


"A 


! 
A 
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also been a refreshing tendency for industrial research to be brought within the ambit of sociological and 
Psychological theory. Dr Gilman, for example, offers the reader an extended industrial case-study, 
Presented in sociological terms, while Prof. Stagner attempts the first comprehensive and systematic 
Psychological approach to industrial conflict. 

As a text-book, The Psychology of Industrial Conflict is first-rate. The book is well laid out, so that one 
is led from one chapter to the next by a systematic line of thought. It opens with a survey of research 
On perception and motivation, first in their general aspects (with the emphasis on social differences) and 
then in their application to industrial life. This is followed by chapters on frustration and aggression, 
Social groups, institutions and leadership, in each of which the relevant industrial material is presented 
within a framework of concepts which relates it (somewhat eclectically, it is true) to research work going 
On outside the industrial field. Later chapters take up the industrial theme more directly: management 
and union tactics. the strike, and industrial co-operation. The coverage of published research is remark- 
ably complete, including British as well as American work up to 1954. The result is a rather fat text-book 
of over five hundred pages, which can be taken, by those who like an approach ona broad front, in 
conjunction with Kornhauser's two volumes to provide a comprehensive introduction to an important 


group of problems. i j ই 

Dr Gilman is a Chicago-trained sociologist specializing in industrial management at the “Georgia, 
Institute of Technology. His book is in part a case-study, describing the growth of the textile firms 
located in south-eastern U.S.A., in the southern Piedmont region. Tf he had gone no further he would 
have produced an interesting historical study of an important American industry, limited in appeal to 
those who are concerned with textiles. But Dr Gilman has chosen to present his material. against i 
frame of reference that is sufficiently fundamental to serve the same purpose for many industries EY 
regions’. The frame of reference is provided by the ‘ work, place, people’ concept of Geddes, derived from 


i i 4 i t textile industry as an 
Le Play. This i into an attempt to interpret the history of the Piedmont tex A 
Pn TY রা nd of ‘needs for understanding’, security, and novelty), 


expression of basic human nature (compou i i SOU te 
available natural resources and available cultural resources. Inevitably, since le Ee nh 
logical study, the psychological treatment is rather rough-hewn. 2 be EET NER 
isti i society ially 
distinction is made, between a folk-society and a mass society substan = EE 
‘Tonnies between Gemeinschaft and Gesellschaft). Eighteen differences bone 2 a EG 
combined in a check-list, and the Piedmont region is seen to be a folk socie! if ত ন 
diffuse rather than specific ties between individuals, eaten 5 os SE HR 
ff ) iSti , differing in many Ww: J 
Industry in such a society takes on a characteristic form g he EEE Lh 


A il - forms a use! 
ee aE logy? a টং a EAE has included a couple of dozen 
Or ‘ i i rn technology’. At th: , u J £ 

1 the ‘community factor in moder oj surroundings, showing the physical appearance of mill 


Photographs of modern textile plants and their Us 
communities. 

. W. BEEBE. Washington: 

A Follow-u p Study of War Neuroses. By N. Q. BRILL I ke i 9 

) i 5 iii Ti yr 

Veterans Administration. 1955. Pp. xvili+ 393. No Dp { AS. 

ices of the Veteran 5s 2 y' 
The r-up Study, conducted under the auspices | VEE Ou 
Ee Sr EEG officers) of the U.S. Fe: SE EEE RE 

i -thi |) | 

vith a diagnosis of psychoneurosis. Of these cases, about one RE 


iatri imately five years a 
sb TE ES লা bio TE torsion about two control groups was 
1944. Two hundred and twenty-five psychiatris < 


i ber of factors, connected 
; listed men in 1951. A large number c ) h 
wed, one of enlisted men in 1044, te ire and personality, are considered in relation to 


ith both service experince Ri PSST The findin et out in a very large number 
ৰ 3. r-1UD. gS ATE 5 by 
Fn E th at the time ee i t in the main the results 
a EE n and to mental heal ts must be regarded as rough and ন ৷ দ্‌ ET eu RG 
ables. Many of the assessmen! MU ntaresting point is that, at t je tir f ont 
{Ie more or less what one would expe ere is no evidence that treatment playe 


nt. But ‘th £ 
40%, of the men felt that they still needed ST occurred between separation and follow-up’. In 
an important role in the general improven? 


hs ispositi been overgeneralized, and 
jew that ‘predisposition has 
i ress the view that KE I , 
Sh ye ral et ত ও i terms of vulnerability to specific ৰ 
that ee late 2” SO ls ,°, that is, attention should be directed to i e nr ত 
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1 neurotic tendencies, and not mere’y LE 
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Self-evaluation and Rejection in Groups. By JoAcHIM ISRAEL: Uppsala: Almquist and 
Wiksell. 1956. Pp. 250. Sw. kr. 20. 


This monograph consists of a review of the literature, a ‘conceptual outline’, and reports of three labora- 
tory experiments. It is very much in the Michigan tradition and draws heavily on the experiments and 
theories of Leon Festinger and his group. The first experiment is the Swedish part of the cross-cultural 
study of rejection of deviates, directed by Schachter. The results show insignificant tendencies in the 
predicted direction, though the deviates we! 
author’s hypotheses concerning rejection of 


self-evaluation. All three experiments were 
te-up is very hard to follow. 


not deductively related as in Festinger’s theory on which the 
following a short discussion of the problem. MICHAEL ARGYLE 


Performance Tests of Intelligence under Indian Conditions. By C. M. BratiA. London: 
Oxford University Press. 1955. Pp. xi+131. 17s. 6d. 


esigns and Alexander's Passalong Test, together 
Immediate Memory and Picture Construction, devised by the author. 
‘kers to representative samples of 
ildren ranging from 10 to 16 years of age and a separate conversion table 


Sters to establish good relations in the villages visited, a prime necessity 
ere for testing, much of which seems to have been carried out in the open 
testing might have helped to 


oY arisons should be made across 
Bence’ is sketchy and might well be expanded. A. E. G. PILLINER 


Allgemeine Theorie der menschlichen Haltung und Bewegung. By F. J. J. BuyteNDISK. 
Berlin: Springer. 1956. Pp. 367. D.M. 39-60. 


erefore a more generally accessible version, of the author’s Algemene 
Beweging, published in the Netherlands in 1948. It considers human 
ৰ and movement from a, point of view intended to collate physiological and Psychological data, 
V uman bodily activities, must, it is claimed, be regarded as ‘functions’, which differ from ‘processes’ in 

'eing ‘indivisible whole(s), Consisting of changes which are meaningfully related to something outside 
ng outside may be, for example, 
more, human behaviour must b. 


‘disposes of its own body’, 
in the nervous system. 
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he questions most 
ES EEE EEL psychologists.would like to ask about human posture and movement 
snts.bo predicted and oR 1 0 sorts of movement most likely to be performed? How can move- 
lying movement?—receive টল ed? What is the precise nature of the neuromuscular mechanisms under- 
Potala et Sy REY little attention, apart from assorted data mentioned as evidence 
GE is:ysyaholo On the of . There is, in fact, little of what most of the readers of this Journal think 
SEE En ৰ ত there is a great deal of phenomenology, the method of inquiry 
which leads to various concl xtended by many continental philosophers, notably the existentialists, 
conclusions from the fact that we cannot help thinking about things in certain 


Ways. 

It is interesti i i 

oi EE eentint Cas that most oF the SE petsloio Me conde Te SEL 

be b EO ' ology in the world, fe Tl i fc ti 
en the product of English-speaking countries. Nor will he see er he EEE ET 


f innovatory developments. Remarkably few of Buytendijk's references are later 


prolific as any others 0’ 
der will not be given 


কা 1939, and almost all of those that are come from continental Eur Th 
i impression that there are many contemporary theories in EC oe with Buytendijk 
Meh behaviour does not depend solely on external stimuli of the moment, that it often purposeful ন 
various pieces of be! processes interact. and y 
v RO চ s yet do not accept B dijk’S sSome- 
ee vitalistic conclusions. o admitted that Buytendijk disdains ES devices 
at might encourage people to think that psychology is all froth and glitter. he text is written i 
ey viscous style and is unrelieved by any illustrations, tables or graphs. “Tt ক a EES ke 
ody whose staple diet is neither German philosophical literature nor Su i 

tt i K 

an exhilarating one to read. SELLE EE Eo 
D. E. BERLYNE 


haviour and neural 
Finally, it must b 


M. SECHEHAYE. New York and London: 


A New Psychotherapy in Schizophrenia. By 
Grune and Stratton. 1956. Pp. vii +199. $4.50 net. 

টি two previous publications (Symbolic Realisation and The Autobiography of a Schizophrenic Girl) 

me Sechehaye described her highly original and successful treatment of & young schizophrenic girl by a 

Psychotherapeutic method which was called Symbolic Realisation’. The present publication is essentially 

will allow others to apply 


her attempt to order her previous observations into 8 systematic theory which 
ys schizophrenia as 


her method in treating schizophrenic patients. 

ein the author offers 4 completely psychological mode of treatment she vie’ 
6 result of the impact of early traum& ona constitutionally predisposed schizoid individual. She thus 
‘latent schizoph enia’ which may become actualized by the frustration of 
predisposed individual. ‘The method of symbolic realization sets 
the therapist the task of satisfying these unrelieved needs at & symbolic level appropriate to the genetically 
Primitive ego state 0 thus ‘deliver him from the awful guilt holding him captive and 
driving him to his death’. The author's obvious empathy with the schizophrenic patient allows the reader 
pjectionable. 


accept the frequently flamboyant style of expr hich might otherwise have been 0! e 
he vivid account of her patient’ doubt as to Mme Seochohaye § 


bility to enter the schizophrenic’s ‘Wo! xistential BErlebniswelt). It is, however, 
difficult to assess the validity of her case for ‘symbolic realization’ 88 a curative agent. Tts essentially 
subjective and often he added difficulty that Mme Sechehaye relies primarily 
On retrospective repor' i i i i 
Hee on of the patien! 
he method and underlying 
and, as the author admits, 
under conditions as alike as Pos 
appear again’. 
EELS the value 
erapeutic method. 
Sechehaye utilizes concepts fro’ 
genetic psychology of Piaget. 


ts of the now 
tS psychotic be 
theory is bas 
“jt remains to be seen Wh 
sible, and with 5 


the same method in the same Way, 
the same phenomena of cure will 


¢ be judged by the validity and applicability of the author's 
d the subjective world of the schizophrenic Mme 


of this book canno' 
understan' 


In an attempt to চট ft 0 
m the diverse fields of psychoanalysis, existential phenomenology and the 
It is impossible to mention all the stimulating ideas raised by the author 
Who has obviously ® deep and sympathetic understanding of the schizophrenic patient. Although most 
of her information is gathered fron her experiences with one patient, there is much to be said for the 

hat the intensive an 


assertion of Goldstein and others t 


d detailed study of one patient is often of more 
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significance than a more superficial study of many. Whether or not we are impressed by Mme Sechehaye's 
therapeutic method, no one who professes an interest in the prime clinical problem of schizophrenia can 


afford to neglect consideration of the author's absorbing observations. A. MCGHIE 


Les Mécanismes Cérébraus de la Prise de Conscience. By PAUL CHAUCHARD: Paris: 
Masson. 1956. Pp. 240. 1300 frs. 


Dr Chauchard attempts to achieve a biological conception of consciousness based largely on neuro- 
physiological considerations. His masters are Lapicque and Pavlov, but he is conversant with a good deal 
of the relevant data from clinical neurology and psychiatry. He is antagonistic to both classical dualism 
and the new materialism of Cybernetics, seeking an understanding of consciousness in terms of the evolu- 
tion of the central nervous system itself. So far as the present reviewer can judge, nothing particularly 


original emerges from his study. None the less, it can be commended as an essay of good standing in the 


French physiological tradition. OL DALAM 


Emotional Hazards in Animals and Man. By HowARD S. LIDDELL. Springfield: Thomas. 
Oxford: Blackwell. 1956. Pp. xi+97. 20s. 


Dr Liddell has been studying abnormal behaviour in animals for some thirty years, and this little book, 
based on a series of lectures given to a Psychiatric audience in Halifax, Nova Scotia, represents the 
outcome of his experience. After a vivid description of a demonstration of conditioned foreleg flexion 
by a sheep, a chapter on the reassuring effects of the presence of the mother during the conditioning of 
young animals follows. Liddell then discusses those aspects of the conditioning procedure which he 
considers the most stressful for animal subjects, and which he terms loneliness, monotony, confusion and 
overstimulation. The manifestations of ‘neurotic’ behaviour in his experimental animals are then described, 
to which some notes by Mrs Prochazka on the effects of faulty training procedures in horses are appended. 
In the fifth chapter the emotional response of the experimental animal to its own interpretation of 
conditioning signals is discussed, and stages in the onset of emotional breakdown are identified. In his 
final chapter, Liddell elaborates his observations of the behaviour of front-line soldiers under battle con- 
ditions in the light of the behaviour of his experimentally disturbed animals, and adds some comments 
On the role of pleasurable emotions in mental health. 

Much of the material gathered together in these lectures is familiar from Liddell’s previous writings. 
The style is conversational, and, while experimental findings are frequently cited, they serve to illustrate 
rather than to convince. Anecdotal evidence is not eschewed. ‘There is no index, but a selected biblio- 
graphy of nineteen references is provided. it 

The author's viewpoint has changed over the years, and this change towards his present emphasis on 
the importance of the conditioning situation as such in the aetiology of emotional disturbance is epito- 
mized in his statement that ‘the conditioning routine which we regarded as innocuous apparently meant, 
murder to the sheep’. But his criteria of what constitute an “experimental neurosis’ are loosely defined, 
and, indeed, appear in this book to fluctuate. 4 

Itis difficult, therefore, to see to what audience the book is addressed; experimental psychologists will 
find it insufficiently organized to serve as a useful treatment of Liddell’s undoubtedly major contribution 
to the experimental literature in this field. This reviewer's bias would lead him to attribute this to 
Liddell’s failure to provide or employ a theoretical system which might illuminate his empirical data and 
be enhanced in turn thereby. On the other hand, the book does not appear to offer psychiatrists much 
insight into the part played by emotional strain in the development of neurotic disorders, beyond some 


Simple animal analogues. Some, however, may find these satisfying and helpful. HB. BROAD EUEBE 


Th j 
te Ant of Making Sense. By Liovst RuBy. London: Davies. 1956. Pp. 285. 16s. 


‘This is one more of those bo: 
logic in graduated doses, h 
authors in this field, Prof. 


Oks which aim at improving the reader’s mind by the administration of formal 
Ro diluted with anecdote. Of its kind it is reputably done. Unlike some 
Uby avoids the pretence of identifying logic with the psychology of thinking, 
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nor does he attempt to peddle the subj y i ff i 
superficial, notably in HR ofEbpnd EE BEE RRR Es সা Rd 
correspondence theory of truth, but on the whole he covers the ground PAL TE a 
beginner can be expected to understand. চ: bi 
The opening chapters are mainly concerned to pin down argumentative misdemeanours and non 
formal fallacies of semantic or psychological origin. This is followed by a straightforward account of 
formal reasoning, syllogistic and hypothetical, supplemented by a fleeting glimpse of symbolic methods 
and a rather curious defence of the law of excluded middle against the clamours of Korzybski and his 
followers—unnecessary at this level, one would have thought, and certainly out of place in an English 
edition, for the non-Aristotelian Count is by no means the celebrity here that he is (or was) in the States 
The remainder of the book is devoted to probability, evidence, induction and scientific method, with 2 
final chapter on value judgements; the sections on gambling, legal inference and ‘the logic of Sherlock 
Holmes’ (a remarkably ill-informed theorist, by the way) are all interestingly put over, though English 
readers might well have been given a footnote on the rules of ‘craps’ and readers of all kinds may wonder 
Why, with the whole history of science at his disposal, the author has chosen to pick his examples of 
how the scientist thinks’ from Dr Cronin’s Citadel. 
‘The first duty of a popular logician is to keep his audience awake. Prof. Ruby knows this, and sparkles 
hd conscientiously at about three corny stories to the page; all the same, one cannot help feeling that 
his book would be even more readable if it were less obviously anxious not to be dull. P. L. HEATH 


By MAX SCHELER. Translated by Peter Heath. London: 


Paul. 1954. Pp. liv +274, 30s. 


This addition to the series ‘Rare Masterpieces of Philosophy and Science 
vould suggest. On the other hand, when time an 


Psychologists than its title w 

unprofitable to explore somewhat alien rumination. Whether Scheler's book 
Secondary writing of a master seems to the present reviewer open to question. 
interest and in the light of Gardner Murphy's recent speculations on the limits 
Some topical interest—its very confusions reveal the pitfalls awaiting the unwary. Q 


is the value of Dr Stark’s excellent introduction. J 
At the time of writing ‘Sympathy’, Scheler argued that there are various levels of human understand- 


ing and up to what he calls the ‘vital’ level there is no real problem about our sympathy with or know- 


ledge of other people because direct awareness is primary. ‘This looks interesting until one realizes the 
retaining the Thomism he later abandoned, Scheler went on to main- 


Pantheistic text. In 1918, still : an 
context. In 1] as vital levels of existence and understanding. And at the spiritual 


The Nature of Sympathy. 
Routledge and Kegan 


» js of less direct interest to 
d inclination offer it is rarely 
is a masterpiece or even the 
Tt has, however, historical 
of personality it even has 
ite unquestionable 


are partly inspired by the value 
Inevitably one compares. And 


tail TF নং 
SEE Eo Rf which, if it is ever known, will only be apprehended 
loving and recognizing another person as forever a distinct and in LE 
i ike mitlei 
unlike German, has no ready-made words like mt fic 
though he is, Scheler can be pe { d by flashes of insight 
ৰ hould not be blinded by artistry. 
‘ows on direct awareness, for example, hardly 
beyone 3 be 
Ne i n English morning the ide: 
Merit love, fellow feeling or respect as 
t the doubts 

Of other volumes in the same series Aristotle and Aquin ting or, for that matter, 


level there ii f every personality 

is an essence or core O° y P' y NS of 
th ‘fellow feeling’. This for Scheler presupposes an equslly.subtle notion o 
hrough a very subtle form of fe g 2 

ieti i t tO 
Scheler tries introspect! h other varieties of relation apt tc y bi 
Over here DG 0 Se ce mill id or mitfreude. Difficult 
যী ive and his discussion is occasionally illuminate 
that give of But one 8 And torn from the context of what in 
ne pause. shou A y k 
any cas fused hilosophizing Scheler’s views D 
Stand up PEE SE un d his sensible attempt to defend some ন EE respon- 
Siveness as primary) Moreover, in the co i a PE aher Eke 
Er ears. either vague or suspiciously 
Platitudinous 
In is iew' bts. But itis fair to say that the b 
sum, this reviewer has dou BerDr Starie's en EEE. f 
inas commenta' 

Who would have Scheler when they can have 
the Machiavelli of the Discourses? 


J. WYNN REEVES 
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Migration and Mental Disease. By BENJAMIN MALZBERG and EVERETT S. LEE. New 
York: Social Science Research Council. 1956. Pp. x+142. $1.50. 


‘The authors of this book study the relationship between migration and mental disease by means of a 
statistical analysis of records of first admissions to hospitals for mental disease in New York State during 
the three years 1939-41. In all, 46,000 cases are included, classified into three main groups: dementia 
Ppraecox, manic-depressive psychoses and all other psychoses. Migrants are variously defined 28 
(a) foreign-born, (b) having been born in another state, (c) having migrated within the five-year period 
1935-40. Rates of first admissions in the area of destination for migrants thus defined are compared with 
rates of first admissions for the ‘indigenous’ population of New York State. Age-standardized rates are 
used in comparisons. The authors are careful to point out many limitations in their data, and the danger 
of drawing unwarranted conclusions. S 

In general, migrants are found to show higher rates of first admission than non-migrants, whichever 
definition of migration is used. It is inferred that this differential holds for cerebral arteriosclerosis and 
senile psychoses as well as for the ‘functional’ psychoses. For foreign-born men the rate is relatively high 
for dementia praecox but not for other psychoses, while for foreign-born women the rates for all groups of 
Psychoses are relatively high. For inter-state male migrants, the rate for dementia praecox is again high, 
while for inter-state female migrants the rate for manic-depressive psychoses is also high. Women show 
larger overall differentials than men. With the exception of dementia praecox, the rates for native (inter- 
state) migrants are higher than for foreign-born. Rates are much higher for recent arrivals. 

Although the data do not enable one to decide between the two most plausible explanations of these 
differential rates—that they are due to initial selection, or to the problems of adjustment after migration 
—one finding appears to have some bearing on the hypothesis that schizophrenics tend to migrate more 
readily. The rate of admission for dementia Praecox is low relative to rates for manic-depressive and other 
psychoses during the first year after migration. 

‘The book has an introduction of some forty pages by Dorothy Thomas, which provides a compact and 
valuable account of previous work on the problem. 


D. GRAHAM 


Crime and Social Action. 
18s. 


‘This book sets out to 
widely diverse fields. 


Part I examines the nature of the criminal on the basis of a somew! 
ranging from Lombroso to Wertham as the representative of th. 
section ends with an emphasis on heredity as the paramount facto 
the criminal being merely the inferior man. Part II is an accoun: 
from Beccaria, through such English reformers as Fry and Howard 
the work of East and Hubert as a contribution to the developm 


By GEores GonwIxv. London: Watts and Co. 1956. Pp. vi+271. 


gather together various contributions to criminology made over two centuries from 


far the M’Naghten rules are out of date as a basis for dealing wi 
responsibility. To this is appended a somewhat tendentious 
reference to such topics as the Evans case of recent years. Pai 
and the forensic ‘sciences’. 

It is too much to accept the claim that all this constitutes ‘a very comprehensive and well-documented 
study of social attitudes to the criminal’ with the author’s method transforming ‘what might otherwise 
have been a book for the specialist into one with a broad appeal to the general reader’, Mr Godwin’s 
technique is a mixture of popular journalistic reporting, dramatic historical reconstruction, Readers’ Digest 
condensation of information and ideas and quotations from original sources. The general presentation of 
all this material is muddled and Poorly integrated, with a number of inconsistencies and loose ends which 
remain after his final humanitarian-scientific summing-up. A preference for writing in short, chopped-up 
Paragraphs tends to add to the book's general lack of cohesiveness. 

Though specialists will find most of the book flimsy, its general emotional impact on the non-technical 


general reader will Probably be to leave him with a vaguely more ‘enlightened’ understanding of the 
Problems of crime and criminals. 


R. L. MORRISON 
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INDIVIDUAL DIFFERENCES IN REACTING TO 
DELAYED AUDITORY FEED-BACK 


By J. T. BEAUMONT Ax B. M. FOSS 
Department of Psychology, Birkbeck College 


The speech of normal subjects is impaired when the subject hears himself speak a fraction of a second 
after uttering, that is, when auditory feed-back is delayed. A study was made of individual differences 
in showing this impairment. It was found that those showing the impairment in marked fashion were 


likely to have high scores in tests of other kinds of ‘perseveration’. 


I. INTRODUCTION 


It has been known for some time (Lee, 1951) that delayed auditory feed-back impairs the 
|] speech of normal subjects. There are four major effects: (1) a general slowing down of 
Speech; (2) a prolonging of syllables—' illuminated’ might become ‘i]looomminated’; 
(3) a repetition of consonants— twittering’ might become ‘twittittering’; (4) occasional 
complete stops or blocking. The induced stutter shown in effect (3) generally occurs when 
the subject attempts to maintain a natural speed of talking. Effect (4) was described by 
One subject as ‘allowing my ears to catch up with my voice’. There are two main Ways of 
avoiding the stutter, namely, by speaking very slowly, and by speaking in short, rapid 
bursts. Both methods result in an overall slowing down of speech. 

Individual differences in susceptibility to the artificial stutter are 50 marked and con- 
sistent that it seems reasonable to try to relate these individual differences to other 
characteristics of the subject. In choosing the tests used for determining these other 
characteristics, two ‘hunches’ were involved. The first was that individuals might differ in 
their ability to ignore feed-back, or in their ability to use it in a novel way; this might 
Or might not be independent of the modality in which the feed-back occurred. The 
Second was that the delayed feed-back interference 1S related to perseveration. It might 
be that susceptible individuals would also be susceptible to other kinds of perseveration. 
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used. If subjects persisted in using the original method, they were said to show the 

Einstellung effect. (d) Imagery rigidity. This was a test invented by Gordon (1949). It 

consisted of a series of eleven questions involving the manipulation of the image of a car, 

e.g. ‘what colour is it?’, ‘can you see it lying upside down? Subjects with rigid imagery’ 
were said to find the manipulation of their images very difficult. That is, once having seen 

an image of a certain car in a certain situation, such subjects would be unable to see it any 

« Other way. 

The star tracing and mirror drawing tests were included because they both involved the 
utilizing of visual feed-back in a novel way; also, they were tests of one kind of persevera- 
tion—habit perseveration. The Einstellung and imagery rigidity tests were also thought 
to test habit perseveration. t & 

(ii) Subjects and procedure. The subjects were thirty uon-psychologists with an age 
range of 18-30 years. The visual tests, followed by the Einstellung and rigidity tests, were 
carried out two weeks after the test with delayed auditory feed-back. 

Delayed auditory feed-back: the subject was shown the tape-recorder and a brief 
account of its performance was given. He then put on the earphones and spoke a few 
words into the microphone. This familiarized him with the feel of the apparatus and also 
allowed the initial shock of the effect to pass off. After removing the bei Was 
‘given a page of printed matter of 400 words length and asked to read it aloud in his 
normal speaking voice. Shortly after he had finished, he was asked to recite aloud two 
short nursery rhymes twice each, the total length of utterance being ninety-six words. 
This performance was then repeated under experimental conditions, i.e. with the subject 
wearing earphones and hearing his voice + sec. after he had spoken. During both control 
and experimental performances, the experimenter noted the time for each 5Oth word 
during the reading and the overall time only for the recitation. As a check of reliability, 
nine subjects were given a re-test on the reading, using a different passage, about two 
weeks after the first trial. 

Manual-visual activity: both these tests were carried out at the same time some three 
Weeks after the above test. Subjects were required to write letters in disconnected script 
and the digits 1-9 for periods of 20 sec. each alternately. After one period of each under 
normal conditions, @ screen and mirror were placed so that the subject could observe his 
performance only in the mirror. Four alternations of letters and digits were completed 
under these conditions. The screen and mirror were then removed and a 5-point star 
placed before the subject. He was asked to trace its outlines as rapidly as possible without 
making any mistakes. This was then repeated with the screen and mirror in place: the 
usual procedure for mirror tracing. A single control and four experimental runs were 
timed, followed by four more alternations of letters and digits and finally, after removal of 
the Screen and mirror, one more control period of each. The numbers of letters and digits 
written in each period and the times taken for star-tracing were recorded. The Luchins 


Einstellung test and the Gordon test were administered in the way described by their 
Inventors. 


Ill. RESuULTs 


. 

: সা the mean scores for all except the Luchins and Gordon tests. The last 

ME ndicates the effect which the experimental conditions had on performance, 
Percentage increase in time taken on a task, or as percentage decrease in amount 
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Table ] ৰ ig b 
1. Means and ranges of measures used on the visual and auditory tests. Thirty subjects 
i Control Experimental Effect 
ler — 7 oP. co —__ 
MesDL Range Mean Range Mean Range 
Rosdive (in sec.) (% increase) 
i) quarter 18:3 14-24 28.0 18-39 545 - 4155 
otal task 155-5 130-198 ,* 221-7 155-368 471 - 4-165 
Star-tracing : 
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Average for 4 stars Ea — HH 1214 38-279 T6L-0 218-2150 
Recitation 25-1 11-32 44:2 14-88 782 17-309 
a . 
Writing (Amount written in given time) (% decrease) 
First trial 135-6 94-196 88-0 23-159 35-8 10-79 
192-5 67-349 29-4 4-10 


Average for all trials 
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(8) Adaptation. In all the experiments in which feed-back was interfered with, there 


Were significant correlations between the initial effect of the experimental condition and 
Tie Speed of adapting to it. That is, the worse the impairment on the reading tests, the 
More rapid the adaptation. (The most likely explanation of thisis that if subjects were little 
lected by the experimental conditions, they were working at something like their 
Normal speed, so that little improvement could show; Whereas if their performance Was 
Considerably affected, there would be greater opportunity for improvement.) ; 
(4) Relationships between the auditory and visual tests. The overall effect on reading 
Correlated 0.11 (not sionificant) with overall effect on Writing, and 0-30 (significant) with 
PVerall effect on Bln braEiE The overall effect on reciting Was correlated positively, but 
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Table 2 


(Subjects are classed according to whether they showed complete Einstellung or complete lack of it. The 
4 in-between subjects are omitted. The figures are in percentages, as in ‘Table 1.) 


Einstellung ‘ Non-Einstellung 
(N =11) (N =15) 
Mean Range | Mean Range U P 

Reading A 

Effect on first quarter 69-6 14-152 44-0 ~- 4-155 55 > 0-05 

Overall effect 62-0 24-165 25.2 4-94 37 <0-01 
Star-tracing 

Effect on first trial 1730 656-3790 876 250-1615 30 <0-01 

Overall effect 967 305-2150 604 218-945 40 <0:05 
Recitation 89-9 17-309 63-2 19-158 517 > 0-05 
Writing A 

Effect on first trial 41.7 13-79 32-0 10-55 50 > 0:05 

Overall effect 38-7 5-70 26-0 4-50 63 > 0:05 


IV. Discussion 


The first ‘hunch’ tested was that subjects might differ in their ability to ignore feed-back, 
or to use it in a novel way. The low positive correlations between the auditory and 
visual effects might indicate that there were such consistent individual differences. 
However, the significant correlation between writing and star-tracing throws doubt on 
this, since, in writing, the mirror image has to be ignored, whereas in star-tracing it has to 
be used in a novel fashion. This suggests that the second ‘hunch’ is more plausible: that 
the tests are sampling individual differences in perseveration. The significant contin- 
gencies existing between results on the Finstellung test and the reading and writing tests 
add weight to this argument. 

Eysenck (1947, pp. 154-6) has divided the various tests of perseveration into five 
classes, and suggests that the correlations between classes are low or negligible. ‘The 
Present study would suggest that two of these classes of perseveration are significantly 
correlated. They might be defined as follows (adapted from Lankes, 1914). First, a high 
Pperseverant is an individual whose performance on a task is more than normally impaired 
by the after effects of previous movements, or previous stimulation. (The stuttering 
machine—delayed auditory feed-back—assessed perseveration of this kind.) Secondly, 
2 high perseverant is an individual whose performance on a task is more than normally 
impaired by previously learnt habits which conflict with the present task. (The Einstellung 
test, star-tracing and writing while looking in a mirror seem to be examples of this kind of 
perseveration. The writing test seems the least good measure, having smaller correlations, 
since the writing habit can be carried on successfully if the subject ignores w 
the mirror.) 

It is interesting that Solomon (1952) discovered that natural Stutterers showed more 
pronounced Einstellung than a normal group and that this agrees with common clinical 
experience that stutterers tend to have ‘rigid’ personalities. This suggests that people 
who are susceptible to delayed auditory feed-back may have something in common wit 
natural stutterers. This is not so Surprising in view of demonstrations by Cherry, Sayers & 
Marland (1955) that natural stutterers are able to talk at a more normal rate if their 
auditory feed-back is blocked by a loud masking noise. 
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DISCRIMINATION AND OPERANT EXTINCTION 


By H. M. B. HURWITZ AxD J. CUTTS 
Birkbeck College, University of London 


The experiment reported in this paper was performed to test the hypothesis that experi- 
mental extinction of a conditioned operant is facilitated when the stimulus difference 
between conditioning and extinction trials is increased. Previously this problem has been 
approached in two ways (Bersh, 1951; Dinsmoor, 1951, Notterman; 1951: Skinner, 1938; 
Bitterman, Feddersen & Tyler, 1953; Winnick, 1951). 

First, extinction trials were differentiated from conditioning trials by omitting cues 
which had been an invariant feature of the reinforcement situation, e.g. the colour of the 
goal box in a maze-running experiment was changed. And, secondly, cues associated with 
the reinforced operant were omitted during extinction trials, e.g. the click of the feeding 
mechanism in the Skinner box was eliminated. Both experimental techniques are subject 
to the same limitation: eliminating or reducing cues previously associated with reward 
may induce a general decline in activity without necessarily affecting the rate of extinc- 
tion. To overcome this objection we decided to investigate the part played by discrimina- 
tion in conditioned operant extinction by adding additional cues to the familiar stimulus 
complex. Thus, whenever the conditioned operant occurred, it was accompanied by @ 
novel stimulus. In all other respects the experimental situation was kept identical to the 
training trials. In the following experiment hungry rats were trained to press a bar in 
order to secure a small ration of food. Each bar response was accompanied by a flash of 
light. During extinction trials, the bar response was accompanied by light and a faint- 
sounding buzzer. (A pilot experiment, in which a group was trained with a buzzer 
sounding after each operant, and buzzer-light was presented during extinction trials, 
yielded roughly the same results as are reported here. We preferred using light as the 
training stimulus because it appeared to facilitate training. We have since found that light 
may be used as a reinforcer of operant responses in its own right. See Hurwitz (1956).) 
f In order to test the prediction that the additional Stimulus facilitates operant extinction, 
1t 1s necessary to rule out the alternative factors: general decline of activity and also 
specific decline of food-orientated behaviour. Tn a recently reported study of Melching 
(1954), statistically significant differences between experimental groups could not be 
accounted for satisfactorily, since the functional properties of the stimulus could not be 
identified. Melching’s research design—which has many points of similarity with the 
Present study—is outlined in Table 1. 

Groups A and F may be regarded as control groups with respect to B and E. 
of the data showed that A v. B=1%, Av. E=1%, Av. F= 
Bo. B=5%, F v. B=nol significant. 


An analysis 
5-10%;, Ev. F= Toh 


Table 1 
Frequency of Frequency of 
buzzer in buzzer in No. of 

training extinction extinction 

Groups (%) (%) Tesponses 
A 100 100 755 
B 100 0 574 
E 0 100 402 
Fr 0 0 637 
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Mee hc 00 yales oie the various groups indicate that a simple stimulus 
i ation hypothesis will not account for all the results. Thus, the control groups 
a es MCT to be from a homogeneous population, and the I 
af Gl LE and, reveal a di erence amongst themselves depending on the kind 
8s deviations from traming conditions experienced. 

ক net an attempt is made to obtain a measure of the strength of food- 
tnd ot) he as distinct from critical operant responses. The food trough was 
hes igh E door. Opening the door closed a circuit and operated a counter. 
সা in food-oriented response vigour under either of the two experimental 

f could thus be detected. Our hypothesis (that the additionalstimulus associated 
with the performance of the operant facilitates its extinction) would be supported if (a) the 
operant frequency under the two experimental conditions differed significantly, (0) the 
frequency of trough responses Was constant for both situations. 

Subjects. The subjects were twenty-two 3-month-old experimentally naive male hooded 
rats drawn from the small inbred colony maintained by the Department of Psychology. 

Apparatus. The apparatus consisted of a modified Skinner box, housed in a large, 
semi-sound-proof chamber. The subject could be observed through glass screens. Asina 
Previously reported study (Hurwitz, 1955) the bar was placed 5 in. to the left of the food 
trough, thus forcing the subject to shuttle between bar and trough. The bar was mounted 
3 in. above floor level. Tt measured ¥ in. square and required a pressure of 2 g. to move it 
through in. The food trough was shielded by a light opaque door, which had to be 
nuz7led open before food could be retrieved. The electric circuits Were 50 arranged as to 
deliver only one pellet of food at a time, i.e. ib Was impossible for the subject to accumulate 
a heap of food by repeated pressing on the bar. A small lamp-holder was mounted 7 in. 
above the bar. When the lamp was 0n, it gave 35 ft.-candles. The buzzer was placed 12 in. 
Away from the box. Tt emitted a low buzz. On the wall, facing the bar and trough, we fitted 
2 red indicator lamp which provided sufficient illumination for the subject to be observed 
through the plass screens surrounding the sound chamber. The food delivery machine 
Used in this study has been described elsewhere (Hurwitz, 1955). Its principal merit is its 


almost noiseless operation. 
Records. Records of the subjects’ behaviour 
counters recorded the number of trough and bar responses; 
‘ Provided data on the serial ordering Of responses and tim! 
he subjects were 
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On day 2, the subject was retained in the box until it had obtained thirty pellets by 
Pressing the bar. On day 3, the Subject was allowed to secure sixty pellets. Tf the subject 
took longer than 40 min. it was withdrawn from the experiment. Only one subject failed 
to satisfy this criterion of proficiency. 

Lzperimental extinction. On the final day of the experiment each subject was allocated 
to one of two groups. For group I, the stimulus conditions associated with the critical 
operant were identical to the training Phase: for group II, the stimulus conditions 


associated with the critical operant were different in that a new stimulus, the faint buzz, 


Was placed in the apparatus and 
me conditions as marked training 
1 proper commenced. After 1 hr. 
experiment terminated. 


Table 2. Statistical com parison of difference among group I and group II 
with respect to bar and trough responses 


Bar responses ‘Trough responses 


mmm trem mona 
Mean 5.D. Mean S.D. 
Group I (N =11) 234-9 59-8 200-3 78-1 
Group II (N =11) 188.5 37:8 229.0 59-0 
1=2.1, p=0.05 t=0:82, 7D not significant 


ificance were applied to the operant frequency scores 
and trough response scores for both groups. As (=2-1 in the case of bar responses, and 
said to differ significantly from each other. However, 
nses, L=0-82, i.e. the differences were not significant. 


The project was financed 1 
feeding-fastin 
Brightman. 


by the Central Research Fund, University of London. The 
£ schedule apparatus was constructed by Mr E. Wasservogel and Mr J. 
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THE PSYCHOLOGICAL REFRACTORY PHASE*+ 


By THOMAS MARILL 
Massachusetts Institute of Technology 


as performed in which 8 was presented with two lights and two hand- 
keys. A flash of the left light served as n stimulus to press the left key with the left hand; the right light 
to press the right key with the right hand. ‘Trials were given in which both lights flashed; the interval 
between flashes being randomly selected from nine possible values ranging from 0 to 600 mseec., the 
various intervals occurring with equal probability. 

If s, and ss are the prior and subsequent of a pair 0 
spectively, it was found: (a) that presenting 82 during the 3,-7r1 
interval; (b) that the sys interval varies markedly as a func! 


longest for short 81-52. 


A renction-time experiment w 


f stimuli calling forth responses r, and 73, re- 
interval has no systematic effect on this 
tion of the 8-59 interval, with 59-72 


e has created a voluminous liter- 


Starting in the 1880’s research on the refractory phas 
was understood to apply to the 


ature. In the early investigations ‘refractory phase’ 
difficulty in the rapid re-elicitation of not only nerve and muscle fibres but also of reflexes 


Such as the eye-wink (Dodge, 1913) and the knee-jerk (Dodge, 1926), of voluntary re- 
sponses (Telford, 1931), of associative (Thorndike, 1927) and of intellectual (Dodge, 1917) 
Processes. In almost all of these cases the interest was in the magnitude of responses. 
More recent analyses of response mechanisms (Craik, 1947, 1948; Fitts, 1951; Hick, 1948; 
Vince, 1948; Welford, 1952) have made mention of a psychological refractory phase; the 
interest here has been primarily in the latency of responses upon rapid restimulation. 

Very few experiments have dealt with this latter problem, the principal studies cited 
being those of Vince (1948) and Telford (1931). Vince's S's were required to follow the 
motion of a small dot with the point of a pencil. The motion of the dot was discontinuous, 
Consisting of steps to the right and Jeft within a horizontal aperture. or | 
Steps of opposite direction occurred in quick succession. Breed : ) or r 
Situation was defined to be the interval between is step কল +» es 
appropriate tracking response. Tt was found that RT to the কা" ofa TL ন Te 
markedly longer than normal if this second step came within 5 sec. ৰ ত Kk 
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in abstract form ( 
ken as supple- 


The present data may be ta 


94 “The psychological refractory phase 


interval between any two being randomly chosen from a set of four possible intervals. \ 
It was found that the RT to a stimulus occurring after a 0-25 sec. interval was abnormally ? 
long. d ¥ yd N 

Discussions of the psychological refractory phase have assumed implicitly that the 
effect had its locus in the central nervous system. In the type of experiment discussed, 
however, the mechanics of limb movement obscure the facts, if any, of such a central | 
refractoriness. From purely mechanical considerations we can expect it to take longer 
to initiate a hand-movement to the left when the hand is moving to the right than when bh 
the hand is stationary. This might account for part of the effect observed by Vince. ) 
Likewise in Telford’s experiment we must consider the fact that at short stimulus- 


ণ 


intervals the second key-tap of a pair was probably initiated at a time when the hand was 
Just releasing the key after the first tap. 

In view of these considerations it was felt to be desirable to perform an experiment on 
pairs of RTs in which anatomically independent responses could be studied. 


METHOD 


Apparatus. (The apparatus described in this section made use of the following com- 
mercially available units: Stimulus lights: GE AR2 and GENE 36; oscillator: H-P 
Frequency Standard 100 A; counters: Berkeley 410; pre-determined counter: two Grason- 
Stadler 461, in cascade.) A dual RT apparatus was employed. The S was presented with 
two lights and two hand-keys. In response to a flash of the left light (L-light) S pressed 
the left key with his left hand; in response to the R-light he pressed the right key with his 
tight hand. Provision was made for measuring both RTs independently and for flashing 
the two lights in quick succession in either order. 
p During the session S sat alone in a dimly lighted 00m. His forearms rested on a table 
in such a way that his hands could comfortably be kept on the keys. At the other end of 
the table, 5 ft. from his eyes and perpendicular to his line of sight, was mounted a black 
square, 1 ft. on a side, on which was affixed a small mark which S fixated during the trial. 
Located With centre ¥ in. on each side of the fixation mark was a circular opening # in. in 

f diameter, from which protruded the front of an electric bulb. The L-light was a split- 
fl disl-electrode argon bulb giving blue light, and the R-light was a similar neon bulb giving 
“Ted light. Only half the electrode lighted during a flash, presenting S with a luminous 
semicircle. Flashes were produced by pulses approximately 10 msec. in duration and 
_40V. in amplitude, superimposed on a —40V. d.c. level. 

During the session S wore earphones by means of which white noise could be presented. 
This served the dual purpose of signalling to S that a trial was in Progress and of masking 
disturbing sounds from the laboratory. 

The timers used to measure RT were constructed as follows: The output of a 10 keyc. 
Oscillator was fed through an on-off el 

" Opened as the stimulus flashed, letting the signal i 


his response, Shutting off the input to the counter. The number of cycles of the 10 keyc. 


ponse was thereby displayed on the 
d the RT to the nearest millisecond. 
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cles had passed into the predetermined counter, this 
mulus and started the second 


“ 


After a predetermined number of cy 
unit generated an output pulse which flashed the other sti 
ing the two lights in either order and for 
so provided for indicating key-taps in the 


timer. 

Routing switches were provided for flash 
flashing only one light. A separate circuit Was a. 
absence of any stimulus. 

pe 

Subjects. Three male undergraduates at M.L.T., 


ment, were used as Ss. 
); > 4 a i 
Procedure. A 6 sec. period during which noise was presented to S defines the duration 


of a trial. During a session 108 trials were given at the rate of two each minute. These. 
were broken up into three runs, between which § was allowed approximately 5 min. rest. 
All S’s took part in four training and nine experimental sessions. Each condition occurred 
the same number of times in all sessions, though in a different random order. The 108 


trials of a session were broken down as follo 

(a) Seventy-two binary trials. In these tria 
Such a trial a time interval between the two 
Possible intervals, ranging in 75 msec. steps from 0 to 600 msec. 
onset of the noise and the first flash was selected at random from 
2.5, 3, 3.5, and 4 sec. One of the two possible orders of flashes was 


selected. 

(b) Nine null trials. It wa 

ee S. (An error would be sa 
cing preceded by a flash of its appropriate li 


followed during the given trial by the appropria 
tendency to make errors, null trials were given. In these trials no light was flashed. 


(c) Twenty-seven simple disjunctive trials. As a further check on errors and also to 
Provide additional data, trials were given in which either the R- or L-light (but not both) 
flashed. In these trials the S152 be considered infinite, since 52 Dever occurred. 


In addition to the main experimen all subsidiary experiment 
Was attempted, with the aim of finding th ing the subject in চর 
that a given one of the two lights would flash in th with 2 given proba! y. 
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e an! 
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able to distinguish these trials from those of the main expert bability that 


ment, the pro 
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ignorant of the purpose of the experi- 
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s desired to elicit as nearly as possible errorless performance 
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te key-tap.) In order to minimize the 
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samples of the ‘oo’ condition each contain 243 scores. The confidence-intervals were 
calculated according to the non-parametric method given by Mood (1950). 

From the left-hand part of Fig. 1 we see that presenting s2 during the s—7y interval has 
10 appreciable systematic effect on this interval. Once initiated, RTs are not disturbed 
by the initiation of independent responses. If we consider RT’; to be in some sense a 
‘normal’ reaction time, then we see, from the right-hand part of Fig. 1, that a refractory 
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Fig. 1. Median reaction time for all subjects and conditions. The vertical bar in the upper corner of each graph 
indicates the size of the average 95% confidence interval for points in that graph. 


Phase is evidenced quite clearly only by subject 2. The comparison between RT’, and RT 
is not altogether satisfactory, however, for we must realize that the conditions under 
which RT’ is made are not the same as those under which RT; is made. It is probably 
more meaningful to compare the RT; only among themselves. We see that there is a very 
significant change in RT; as a function of the stimulus interval. Our original conjecture 
that such changes, as observed by Vince and Telford, were due to anatomical Tere 
tions, is thus seen to be false, since the responses in the present experiment were 
anatomically independent. It is quite clear that, in the present experiment, initiatine a 
response during the early part of another reaction time leads to longer RT than initi 

this response at a later time. ke Moe 
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THE NORMAL DISTRIBUTION OF INTELLIGENCE: 
A CRITIQUE j 


By D. G. LEWIS 
i Collegiate Faculty of Education, Aberystwyth 


= 


‘The dependence of the distribution of test scores on the facility and discriminatory values of the 
component items is discussed with special reference to the (approximately) normal distribution of 
quotients from the Binet Scale. A discussion follows as to how this should affect our interpretation of 
the ‘normal distribution of intelligence’, 


IL. INTRODUCTION 


The normal distribution occupies a place of central importance in psychological measure- 
ment. It is widely accepted that intelligence, along with other cognitive traits, is dis- 
tributed according to the normal curve. There are many reasons for this. There is, for 
instance, the layman’s misinterpretation of ‘normal’. The term is associated with one of 
its senses in popular Usage, and this in turn tends to conceal the supposition that any 
other distribution of intelligence would be abnormal in the sense of unnatural, a pheno- 
menon to be explained. From this point of view it is unfortunate that ‘normal’ is 
generally preferred, as a label, to ‘Gaussian’, ‘Laplacian’ or “probability integral’. To 
“insist on the description of the normal distribution as one in which the frequency of any 
deviation from the mean is inversely proportional to the antilogarithm of half the square 
of that deviation (measured in units of standard deviation) might be somewhat repellent 
to the mathematically unsophisticated. It would serve as a salutary corrective, however, to 
the naiveté of popular interpretation. In particular, it would permit of no escape from 
recognizing that the ‘normal’ of normal distribution is a technical term (and in no way 
corresponds to the sense of the word in such statements as ‘He does not enjoy normal 


health’ or even ‘He is of normal height’). It is by no means self-evident that a law of 


+» 


‘normality’ underlies the distribution of h iman traits. Rather it is the existence of such” 


@ distribution, not departures from it, which requires explanation in the first place. 
There is, also, the argument from analogy with other inherited characteristics. While 
‘intelligence’, as a term in Seneral usage, might not always be identified with innate 
ability, it is at least regarded as an attribute which is primarily innate. (The geners Usage 
Would seem to correspond to the geneticist’s ‘phenotype’ if not to his ‘genotype’.) Many 
Such attributes, of which height is perhaps the most frequently quoted example, are 
found to be distributed in a manner which adheres very closely to the normal distribution. 
‘Intelligence’ then—except insofar as its distribution may be affected by environmental 
factors— can also, it is thought, be expected to exhibit thi. distribution. While this, too, is 
An error of laymen rather than Psychologists there is 2 related reason which is more 
Worthy of consideration: This is that the normal distribution of innate ability can be 


VY ¥ i 
deduced, on certain assumptions, from genetic grounds. 
Taking the gen. 


as one of a pair of alt, 


2 erative or allelic genes. Thus in one such pair, Aa, only the allele A 
would contribute to & 


intelligence, @ being neutral. Tf the total number of pairs is large and 


etic basis of intelligence as multi-factorial, each factor may be regarded 


hb 


“_Tecognized that the normal distr 


Who pass the item. The latter in 
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each ele has alwa £ pres € ZY en the distribu- 

i YS an equal chance of bein, in th. the distrib 

all l ্ Sg pre: ent in the zygote th istri 

tion of the contributing factors, 1.e. the A S$, W ould be normal, or approximatel; 50. (This 
2 y 50. 


follows from the laws 0 i 

ce Ft eet he nee 
* an over-simplified genetic ene he 
be  া of dominance, assortative mating and linkage—fFisher A 
TEE ) more general mechanism may be postulated and a normal, or near normal, 
tn ড় of the contributing factors still obtained’ (personal communication from Sir 
ee i ). Fisher chose stature as lis illustration of an inherited trait, and Burt (1955) 
i ন that the same reasoning would apply to intelligence defined as an innate 
i y- tis here that the distinetion Detween intelligence so defined and intelligence as 

€ level of cognitive efficiency actually attained becomes important (e.g. Hebb, 1949 

ch. 11) and conclusions which seem justified with respect to the former concept es দত! 


be applicable to the latter.* Thus Maxwell (1955), in a discussion of the relative potency 
contents himself with the modest claim that 


El heredity and environment on intelligence, 
hese genetical considerations imply ‘some justification for the normal distribution of 
al distribution of intelligence 

In particular, this claim is 


Scale (e.g. Burt, 1953). It is 
ibution of quotients derived from Moray House tests is 


of standardization (Thomson, 1982; Lawley, 1950). (The 
usually rectangular rather than bell-shaped, 
lity’.) The distribution of quotients derived 


number of coins would resul 
Although this is umdoubtedly ‘ 


intelligence’. 
Most important of all, however, is the claim that the norm 


has been established from the results of intelligence tests. 
advanced with respect to the individual tests of the Binet 


a 
POE ae of the process 
istribution of raw scores on 


this is afterwards converted to ‘norma distr 
rom the Binet Scale, on the other hand, is not a statistical artefact, and the empirical 


that these distributions have been found to agree fairly closely with the normal curve 
Ee upheld as a convincing vindication of the normal distribution of intelligence. It. 
£ be shown, however, that distributions from Doth types of tests depend upon the 
Principles governing the selection of test items, This must inevitably affect our inter- 
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_Pretation of any resulting distribution of  “ 
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ilson, 1954). One is an index of item difficulty and the other an 
nation. The former, nowadays termed the facility value, is merely the proportion of testees 
dicates to what extent those who pass are the successful 
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+l and — 1, in practice its value is usually positive. Items whose E;; values are less than 
0-5 are usually rejected as unsuitable for selection for a Moray House test (0p. cit. p. iv). 
If a choice of suitable items is available values near the maximum +1 are favoured. The 
facility value of all accepted items must be near 0-5. 

Only one statistical criterion determined the selection of test items for the 1908 
Binet-Simon Scale, i.e. their facility values with respect to the particular age groups. 
Binet considered an item suitable for allocation to a certain age level if it could be 
passed by about two-thirds of the testees of that age. Burt (1921) in his adaptation of the 
scale, adopted instead the ratio one-half. This ratio is also used in the Stanford and 
Terman-Merrill Revisions (Terman, 1916, p. 53: Terman & Merrill, 1937, Pp. 9) and, in 
fact, still constitutes one of the main criteria for item selection. Another criterion is that 
the test items should differentiate between the various age-levels, i.e., the percentage of 
Successful testees should rise steeply with age (Terman & Merrill, 1937). Thus as a child is 
taken through tests from the various age levels, from the basal age to the level at which all 
tests are failed, tests with a wide range of facility values are encountered. Item discrimi- 
nation was not considered at all in the original construction of the scale. In the Stanford 
Revision, however, test items were examined from this point of view (Terman, 1916, 
P- 55) and from data subsequently supplied (Terman et al. 1917, p. 133) it would seem that 
the E;; values of most items are about 0-5, or a little less. Item discrimination is thus 
lower than is the case with group tests of the Moray House type. It may be shown that 
these differences in item selection can account for the contrasting types of frequency 
distributions obtained. 

Consider a 6-item test undertaken by 6 (equal-sized) groups of testees—a, b, c, d, e and f. 
Suppose that in each of the following illustrations every member of any one group 
records the same response to each item. Suppose also that the order of merit of the 
groups, as given by the complete test, is alphabetical (except where two or more groups 
are equally placed). The E;; value of any item is then determined by the presence, in the 
item successes, of any of the four groups a and b (for S;) and e and f (for S;). This, together 
with the facility value (F.v.), is shown underneath each item. The resulting frequency 
distribution is shown alongside. 


(i) Item no. 


+ 1284 06 
Successful groups uaaaab 
ble eH 
ees eo [] 
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Here the facility value of each item is 2, the ideal for allocation to a Moray House test. 


The 2; values, however, vary more than would be the case for actually selected items. 
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Would maintain that the attempt is futile and that Whitehead’s dictum ‘to tall: sense is to 
talk in terms of quantities’ is inapplicable in the psychological field. Thus Chambers 
(1943) doubts whether the concept of measurement is applicable at all to psychological 
qualities and, more recently, Zangvwill (1950, chap. 6) has echoed these views suggesting 
that nothing psychological is truly measurable. Similarly, Richmond (1953) emphasizes 
the distinction between assessment and appraisal, with the applicability of psychometric 
techniques confined to the former. However, measurement in psychology need not be 
identified with measurement in Physics* (see Ehrenberg, 1955). Also it need not pre- 
Suppose a ratio scale, where the existence of both a zero point and units of constant size is 
established. Measurement is also possible with an interval scale, e.g. the Fahrenheit scale 
of temperature, which has no true zero and thus does not permit the comparison of ratios 
(so that, for example, a temperature of 100° F. does not mean twice as hot as 50° F.). Of 
course the comparison of differences between Successive points on the scale would still be 
permissible. If, however, the units were not constant in size even this comparison would 
be vitiated. Such a scale would then be an ordinal scale, and would provide a ranking of 
qualities with no available information concerning possible differences between the ranks. 

If measurement in Psychology is regarded as essentially measurement on an ordinal 
Scale much of the criticism would be assuaged. Thus while, on such a view, an 1.0. of 120 
would denote greater intelligence than an 1.9. of 110, and an 1.09. of 110 greater intelligence 
than one of 100, it would be legitimate to equate the differences between the two pairs of 
quotients. Intelligence would thus be measurable in the same way as, say, the hardness 
of minerals is measurable, and no attempt could be made to compare differences along the 
scale. Indeed, as Warburton (1955) points out, the applied psychologist would be content 
With no greater claim. He is interested primarily in classifying people and is concerned 
with rank order rather than absolutes. Not all Psychologists, however, are content with 
this and it is thus claimed that intelligence quotients should be interpreted as measure- 
ments on an interval scale (e.g. Banks & Burt, 1953, p. 161), so that differences between 
quotients may be legitimately compared. A more ambitious claim still is that with @ 
scaling technique such as Thurstone’s (1925), intelligence measurement may be inter- 
Preted as measurement on a ratio scale. The basis of these interpretations is the normal 
distribution of intelligence. Quotients are interpreted as measurements on an interval 
Scale only when their distribution for a complete year group is normal. Thurstone’s 
method of formulating a ratio scale is based on the assumption that this is so for successive 
Year groups. A more recent attempt by Peel (1949) to construct a scale with constant and 
additive units is also dependent on this assumption. 

The approximately normal distribution of Binet quotients is, as has been stated, an 
empirical fact. The normal distribution of quotients from Moray House tests, on the 
other hand, is imposed on the Obtained scores during the process of Standardization. It 
could be argued that this imposition is more than a statistical artefact in that it enables 
Measurements by these tests, which have been constructed via the Statistical criteria of 
item selection described, to conform with those of the Binet tests. However, results from 

ন oR the Physicist Campbell has maintained that the operation of measureme: 
act of placing end to end (Campbell, N. R., Physics: The Blements (1920), chap. 10). This excludes a comparable 


operation in Psychology. The concept of measurement, on the other hand, may be considered that of comparing 
two or more classes (of objects, individuals, etc.) with respect to a common abstracted qualit- d this would 
be applicable in psychology no less than in physics. i eH 
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br 0 চট ক জে ্ regard the near normal distribution of Binet es 
he as the eRisfoncs of a ক ২ লাল" টে উন ১ ০) SS 
iy Bis E 7, perature 1S not § peri 
0 ঠি বলত কস but, rather, a conceptual be Sd 
et, rr লাশ ক 2) - are put into relation with a number series (see Toulmin 
একা | শল oy 00, L fl distribution of test quotients (and in particular of Binet 
কি ডি = সস মং ত ত তাস লা | 00 
| k i theists a Z.0 uotients to a 1 istributi 
লে he SUE? interpretation as measurements on an কক, he 
gnized that such measurements are dependent upon the kind of measuring Rar 
8 


employed. 

The paper commenced with a cri 
n istributi i i 

ormal distribution of intelligence as a 


tical appraisal of some of the reasons for accepting the 
fundamental fact of psychology. One further 


রঃ ie 0 1" in conclusion. The distribution agrees with common-sense notions 
I iw EB ility is distributed. We all recognize that the number of geniuses is 
a small. + 0, too, is the number of mental defectives. Most persons are average, Or 
a or in ability. The normal distribution of intelligence fits in with this. Of 
্ lat is really necessitated from common sense is not the normal distribution as 
Ee , but a humped or bell-shaped distribution of which the normal distribution is but an 
ance. Why then should it be the normal distribution which is taken as the best 
perhaps, me usefulness of 


TT . 
epresentation of fact? The answer, is that owing to the extrer 
y Of its properties have been 


the distant 3 

i distribution in the statistical theory of sampling so man. 

estigated. As I was once told by a colleague, @ specialist in test construction, it is 
] curve; we know 50 much about it. 


conveni intelli 
venient to have intelligence follow the norma 


0) 
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A ONE-WAY WIN DOW 


By C. B. HINDLEY AND FRANK FALKNER 


The Child Study Centre, University of London Institutes of Education 
and Child Health 


described by Gesell suffers from the disadvantage that 


abs | 5 

“শতক সা for on the part of any Observers. Furthermore, it requires a big 

Teo টু ion on the two sides of the screen, as does dark blue glass. 

a কা ল্ row tC লা and again requires a big difference inillumination. 

OE Hyun be ie ed a way of making a partial mirror, which differs from an 

oR sialon Jisb চা ing a thinner layer of silver, and therefore permits the penetration 
g one-way Viewing. However, this 1s troublesome to make, and 


expensive to obtain commercially. 
i সজ described is very easy to make, and has proved 
ie a a 2 চধ of fine-gauge copper-wire mesh (30 to the ine 
Gh y p a e 8 ass on the front surface (i.e. the testing room side), ‘ 
a ype used in ambulances, behind (i.e. the observation room side). 

sandwich’ are fixed together at the edges by transparent cellophane, 


hidden within the groove of the window support. 


he of this type can be inserted in the wall bet 
UG 556m. From the testing room the appearance 18 of copper co 
n take to be part of the wall decoration. 

hiny surface of the wire mesh reflects @ good deal of light 


with the Gesell screen, the s 

ar Y i ৰ ্‌ 

1d produces a diffuse dazzle on the front surface. The amount of light coming from the 
ss. From the observation room side there 


Observation room is diminished by the blue gla 
because the blue glass, in absorbing much 


8 clear vision of the testing room, presumably 
his surface of the wire mesh. 
hen the level 


of the light, prevents dazzle from t 

The window has proved to be satisfactory, even W 
Same in the two rooms, though, of course, clarity is increased by heig 
In the testing room. Little sound penetrates the 5 


The wire mesh type of screen 


to be eminently satisfactory. 
h), sandwiched between 
and dark blue glass, of 
The layers of the 
which is entirely 


tween an observation room and a 


Joured panels, which 


of illumination is the 
htened illumination 


CIeen. 
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CONFLICT AND CHOICE TIME 


By D. E. BERLYNE* 
Psychology Department, University of Aberdeen 


Four variables have been suggested as determinants of degree of conflict: (1) the number, (2) the 
nearness to equality in strength, (3) the absolute strength, and (4) the degree of incompatibility, of 
competing response tendencies. The first two, but not the others, have figured in investigations 
relating reaction time to information theory. Three experiments were carried out to test the effects 
of all these variables on choice time. 'T'wo types of choice RT were recorded: first, the forced-choice RT 
(i.e. the traditional choice R'T), for which one stimulus was presented at a time, each stimulus having 
its appropriate response; and second, the free-choice RT, for which two or more stimuli were presented 
together, S having to respond to any one of them. 

‘The principal findings were as follows. (1) Both types of choice RT were longer when the number 
of alternative responses was increased. (2) Free-choice RTs were invariably longer than forced-choice 
RT's, confirming the influence of equality of strength. (3) Forced-choice RTs were inversely related 
to stimulus intensity, which was regarded as a factor influencing the absolute strength of response 
tendencies. Free-choice RT's were shortest at the intermediate of the three intensity levels studied and 
significantly longer at the highest and lowest levels. The proportion by which free-choice RTs exceeded 
forced-choice RT's increased with stimulus intensity. (4) Degree of physiological incompatibility 
did not affect free-choice RT"s, although physiologically incompatible responses produced longer 


forced-choice RT's. (5) There were no significant differences between the RT”s of S’s with high and 
low neuroticism scores. 


‘The expediency of continuing to include the degree of physiological incompatibility among the 
determinants of degree of conflict is called in question by the results. Otherwise, choice time, apart 
from the time taken up by eye movements, etc., which may be shorter with more intense stimuli, 
appears to increase with degree of conflict. The results are discussed in the light of various theoretical 
models, derived from Hull’s principle of behavioural oscillation, Miller's theory of conflict, information 
theory, and Hebb’s theory of cortical disruption. 


I. INTRODUCTION 


In the early stages of psychology, a great deal of time has necessarily had to be spent 
on artificially simple situations, in which an experimenter’s attention can be focused on 
one response at a time. But more intricate situations, such as face both human beings 
and animals in their natural environments, raise a mass of new problems relating to 
interaction between simultaneously aroused response tendencies. One form this inter- 
action can take is conflict (or competition), which has already proved to be important in 
such varied areas as abnormal psychology (Freud, 1929; Pavlov, 1927), perception 
(Bruner & Postman, 1949), emotion (Hebb, 1949), remembering (Gibson, 1940), and 
curiosity and thinking (Berlyne, 19540, b). The possibility of introducing a variable 
representing degree or severity of conflict would therefore seem to be worth exploring. 
Tt has, in fact, been suggested (Brown & Farber, 1951; Berlyne, 1954 a) that such a variable 
might profitably be regarded as an increasing function of four antecedent variables, 
namely, (1) the number of competing response tendencies, (2) their absolute strengths, 


(3) the degree to which their strengths approach equality, and (4) their degree of incom- 
patibility or antagonism. 
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Phy AE LE oe দলা to onict isa lengthening of reaction time or 

] cur when children have to choose between 
unpleasant rather than pleasant drinks (Barker, 1942) and when there is a conflict 
between what is expected and what is perceived (Desai, 1939; Wilcocks, 1928). A long 
association time is widely recognized as an indication that a word arouses coon 
conflict (Tung, 1918). Choice reaction times are known to increase with similarity between 
the alternative stimuli, whether in some physical characteristic (Woodworth, 1938, 
PP. 333-4) or in affective value (Shipley, Coffin & Hadsell, 1945), and Dember (1954) has 
Proposed a method of inferring ‘stimulus distance’ from decision time. Discrimination 
of similar stimuli may be taken to involve conflict, on the grounds that each stimulus 


tends, by generalization, to evoke the responses appropriate to the other stimuli as well 


as that appropriate to itself. 
The theory of conflict links up in two Ways with psychological applications of information 
theory. First, the information theorist’s expression for ‘uncertainty’ or ‘entropy’, 
if we bear in mind the common 


সী Ns 

Xp; logs Dis resembles degree of conflict in two respects, 1 
i 

ponse strength: it increases with the number 


acceptance. of probability a5 a measure of res 
hen their probabilities are equal. Secondly, 


of alternatives, and it reaches a maximum W 
choice reaction time has been shown, in certain conditions, to be a linear function of 


‘uncertainty’ and, in particular, to increase as the alternatives increase in number and 
as they approach equiprobability (Crossman, 1953; Hick, 1952; Hyman, 1958; Klemmer 
& Muller, 1953). Hf we reinterpret ‘number of alternative stimuli’ to mean ‘number of 
competing response tendencies, including those due to generalization and‘ equiprobability 
of alternative stimuli’ to imply ‘equal strength of competing response tendencies’, We 
can see that reaction time has been shown to depend on two of the variables held to 
underlie degree of conflict. The experiments to be reported in this article were intended 
to investigate the relations between reaction time and all four suggested determinants 
of degree of conflict, including the two which have 50 ndled by information 
theorists. It was hoped that such an investigation might help Doth to integrate appli- 


cations of information theory with the main body of psychology and to Et 
usefulness of reaction time a8 2 convenient measure of ct tudy 0! 


onflict, e.g. for the 5 
thought processes. 


Fane experiment 
'orced-choice RT’) to be compared with what Ww 
$ the 
forced-choice situation, only one stimulus 15 presented at any one time, SE a 
Tesponse associated with that particular stimulus is permitted. Respor ric between 
associated with the other stimulimay also e ralization, 50 t i SEL 
es and the correct response may explain why choice T ঠি ন 
ut the correct response tendency will SE ঠ 
a ; ict will be entailed. choice situation, two 
relatively slight degree of conflict Wl ing response, and Sis 
ncies of about equal 


Or more stimuli are P 
be overtly expressed, 


left f 
ree to respond to any one © 
] and, since nO more than one can be { 
‘ov reactions. We can predict, 


strength will thus arise at Once, : * 
a greater degree of conflict should result than with forced-choice re 
therefore, that free-choice RT’s will exceed forced-choice 
that Baker & Elliott (1948) have found this to be s0 ID 


n time (which we may call 


s enabled the traditional choice reactio { : 
io e may call “free-choice RT’. In the 
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since their experiment showed free-association latencies to be greater than controlled- 
association latencies. The free-choice situation can be seen to typify a large class of every- 
day dilemmas, in which a decision has to be made between alternative courses of action 
Or as we say, several aspects of the environment ‘compete for attention’ (Berlyne, 1950, 
1951 a, b, 1957). 

Our forced-choice situation, like most of the situations handled by psychological in- 
formation theory or by psychophysics, demands what Platt (1956) calls a polar decision. 
Each of a set of alternative environmental events has its corresponding ‘correct’ response, 
so that the organism, in order to select its response, has merely to absorb enough in- 
formation to identify the event. Platt points out that higher animals are often faced 
with the rather different problem of equivocal decisions, imposed on them when one 
response is not clearly favoured over others, because information, e.g. about remote 
consequences, is insufficient. Equivocal decisions are generally more time-consuming 
than polar decisions, and the effects of indecision may be biologically harmful both by 
wasting time and by generating ‘anxiety’. The indecision may be resolved by converting 
an equivocal decision into a polar one, e.g. by some superstitious procedure, or by resorting 
to techniques which provide new information (Berlyne, 1954 a). Our free choices represent 
yet a third sort of decision, not uncommon in everyday life, which we may call the 
arbitrary decision. The threat of indecision is here greater still, as one response is quite as 
good as another and receipt of further information cannot help. 

Of the two variables whose effects on both kinds of choice RT were to be studied, the 
absolute strength (reaction potential) of response tendencies could be varied by varying 
the intensity of the stimuli evoking them (Hull, 1949; Logan, 1954). As for the degree of 
incompatibility between responses, a pair of movements that could be performed together 
—forward movements with both hands—was compared with a pair of movements that 
could not—forward and backward movements with the right hand. Both conflict theory 
and information theory have so far confined themselves to cases of complete incompati- 
bility between responses. There is, however, evidence (Konorski, 1948, pp. 120 ff.) that 
certain responses, if aroused simultaneously, will weaken each other without complete 
mutual exclusion. It should be pointed out, of course, that any two actions which are 
Physiologically capable of simultaneous performance acquire a learned incompatibility 
a5 a result of instructions not to perform both. Our experiments were therefore comparing 


a pair of alternative responses having learned incompatibility with another pair having 
both learned and innate incompatibility. 


Il. EXPERIMENT I 


Apparatus comprised three units. First, a stimulus unit, comprising a screen with four 13 in. square 


apertures in a horizontal line at about eye-level. The apertures were covered with white paper, and 
small circular spots of light could be made to appear in the middle of any of them. 
Unit caused these visual stimuli to appear for 


behind the screen, used push-buttons during the i 


(or ‘physiologically compatible’) 
switches, each of which could be pushed forward only, mounted on a boar 
logically incompatible’) unit, consisted of one switch wl 
mounted on a different hoard. 


unit, consisted of two 
) d. The other, the I (or ‘ physio" 
hich could be pushed backward or forwards 


be 


EE. 
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A rd ও Mill isecond Meter, set to record RTs in units of 10 msec. 

Design. 0 on f oD juriorsspondiry lot pupils, all aged 12 years. | 

table. Each OTE ee Td টন ৯ rE হা a UE ন 

V by"! en Stimu -Cchoi K( i 

f hes, patterns compos of stimuli FE both RO EEE 

Dons pices separated every two successive free choices. Colours, positions and combinations of 

ions of stimuli all appeared equally often in & random order. One sequence, the ‘single’ sequence 
forced choice and two spots, one of each colour, for free choices. he Ser 


I one spot of light for each 
he * 2° 8 ট i j 
double’ sequence, used two neighbouring spots of the same colour for forced choices and four spots, 
Ll > 


HOE two adjacent spots of each colour, for free choices. 
oth red and green spots had luminances of approximately 2 millilamberts. The ‘double’ sequence 


ma, i E | 
5 i be assumed to have aroused stronger response tendencies, whether one regards an increase in 
En nsity as equivalent to an increase in intensity, on the grounds that both mean an addition to the 
ount of energy impinging on the retina, or one regards the two neighbouring spots as two stimuli 


Eng the same response, in which case the ‘principle of behavioural summation’ (Hull, 1943, P. 213; 
F Ls ত্্ . % i aha a 
i pp. 6455) implies that the response strength would exceed that produced by one stimulus alone 
Re i ্ le * 
very S had two sessions, vas with the C response unit and one with the 


Print e533 , 24 hr. apart, of which one Ww 
ন, ৷ one with the ‘single’ stimulus sequence and one with the ‘double’ stimulus sequence. The S's 
Re ivided into four groups of five, who had the experimental conditions in the following combinations 
d orders respectively: C single, I double; I double, C single; C double, I single; I single, © double. 
P roced ure. When the I response unit was used, S grasped the switch between the thumb and forefinger 
of his right hand. He was told to push the switch forward as soon 2S he saw a green light and backward 
as soon as he saw a red light. The switch was not to be returned to the neutral position until the light 
went off. When lights of both colours appeared, eit was to be performed. 


Wi her response, but not both, 

VN ith the C response unit, the task was similar, except that both hands were to be used; the right-hand 
switch was to be pushed forward for a green light and the left-hand switch forward for 2 red light. A 
few forced choices were given for practice at the start of each session. 

choices with green stimuli, 


1 each 8S, mean RTs for forced 
d. The data are exhibited 


Results. For each session with 
and free choices were calculate 


forced choices with red stimuli 


in Table 1. 
illiseconds 


I. Mean reaction times in mM 
Free choices 


Table 1. Experiment 


Forced choices 


লু 
Green Red All 


Overall mean 1034 1002 1018 1270 
Between S's 5.D. ca — 199 323 
Double stimuli 1000 989 994 ’ 1998 
Single stimuli 1069 1015 1042 1216 
I response unit 1072 1055 1063 1210 
C response unit 992 948 973 1269 
First session 1043 975 1009 1660, 

1026 1028 1027 1274 


Second session 
than forced-choice RT's was 


(Mosteller & Bush, 1954). 
or 19 out of 20 S’s, so 


d be longer 
ed replicates 


The prediction that free-choice RT’s woul 
d-choice mean 


investigated with Wilcoxon's T-test for pair 
The free-choice mean W n the force 

that T=1 and p<0-01. 
Split-plot analyses of v 
and free-choice means separ 
sequence produced shorter fore 
choice RT's (F =1192, d.f.=h £6 
ated to the 


former finding is, nO doubt, rela 
Produce shorter simple RT's (Hull, 1949), W 


as higher tha: 
arried out on forced-choice 


ariance ks COX, 1950) were € ! 
ately. These analy hat the ‘double’ SHS 
ately. AE YY I BS p <0°-05), but longer free- 


ed choice eth 0 pe! 
0-01) than the ‘single stimulus sequence. The 


well-known fact t 
hile the latter isin 
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that an increase in the absolute strengths of competing response tendencies will increase 
conflict. It should be noted that the free-choice RTs for double stimuli are not only 
greater in absolute value than those for single stimuli. They also represent a greater 
Percentage-wise increase over the corresponding forced-choice RTs, the free-choice RTs 
being 33-1 %, longer than the forced-choice RTs for ‘double’ stimuli and 16:7 %, longer 
for ‘single’ stimuli. 

A comparison of RTs with the two response units showed that the physiologically 
incompatible pair of responses (i.e those required by the I unit) produced significantly 
longer forced-choice RT’s (F=15.36, d.f.=1, 17, p <0-01), but there was no difference 
in the case of free-choice R'T’s (F=0+). Since the two different response units neces- 
sitated different responses to red but identical responses to green stimuli, an examination 
of forced-choice RTs to green only constitutes the fairest test of the degree-of-incom- 
patibility variable. This, once again, shows the I response unit to have produced longer 
forced-choice RTs (F=10-77, d.f.=1, 17, P <0-01). 

There were two other interesting results. One was the significant interaction between 
sessions and colours of stimuli for forced choices (F=1-68, d.f.= 1, 17, p<0-05). RT's to 
red stimuli were shorter in the first Session, but they lost this advantage in the second 
Session. This was, no doubt, due to the fact that different responses to red were demanded 
in the two sessions using different response units. In the second session, therefore, there 
would be three competing responses evoked by red stimuli: the correct response, the 
generalized response appropriate to green, and the interfering response learned in the 
first session. That the RT’s increased as a result is a further confirmation of the import- 
ance of the number of competing response tendencies variable. Secondly, the mean 
forced-choice RT for each S and the difference between his mean free-choice RT and his 
mean forced-choice RT were taken, and the product-moment correlation was computed. 
This came to +0-63, t=3-47, d.f.=18, P <0-01. This suggests that an investigation of 
relations between the two types of choice RT and personality factors may be worth 
while. A S’s forced-choice RT and the extent to which this is exceeded by his free-choice 
RT may both reflect some characteristic reaction to conflict. 


III. EXPERIMENT II 


A second experiment was undertaken for two purposes. First, it was felt that the degree- 
of-incompatibility factor deserved another test. In Exp. I, different response units were 
used for physiologically compatible and incompatible pairs of responses. This meant that 
S’s might possibly have changed their postures for the two conditions, which might have 
affected their RT's, although it would be difficult on this hypothesis to explain why 
firee-choice RT’s were not influenced in the same way. Secondly, it was thought desirable 
see what happened to free-choice RT’s when stimuli were fainter than any used in 
Xp. I. 


Apparatus Was the same as in Exp. T, apart from the following modifications. (1) The stimulus unit 
WTC Ent stimuli for 4 sec. at-4 B60; intervals. White and red spots of light were used. For 
half of the S's the two left-hand holes and for the remainder the two right-hand holes were covered 

rdinary white typing paper, which made the spots appearing there about as faint 
ours becoming hard to distinguish. The spots appearing at the two 
order of intensity that was used for the single stimulus sequence in 
ces in millilamberts were 6 for the bright white spots, 2 for the bright 


> 
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red spots, 0-20 for the dim white spots i 
Tne L spots, and 0:06 for the dim 5 XZ it 
UE race ত ক on a board, both of 5 5 AE ‘Danan CT i 

Deiat EO টে six girls, all aged 10 years and attending a primary school. Ee 
ক Er ‘wo stimulus sequences were drawn up, each composed of sixteen presentati 

pot of light, sixteen of a white spot and sixteen presentations of a red and a white spot to ye, 

. All four positions for the forced-choice stimuli were used equally often 
d the left-hand pairs of positions for free choices. Half of the 
bright stimuli and the remainder with dim 


randomly interspersed 
ra { I 
CE order, as were the right-hand an 
‘Ce i i 
choices and half of the free choices were thus with 


stimuli. 
Each S h: i 
ad UW 55 7 -Ci. i 
two sessions of forty-eight responses, one with each stimulus sequence, in immediate 
s 


Successi. MEAT 

Ss লস He চন ক বাপী to grasp both switches throughout. One session, the first for balf of the 

i.e. the rigl পা LODE ET remainder, was with condition I (physiologically incompatible responses) 

Bae Ig - +S switch was to be moved forward in response to a white light and backward in espns 

Hand oy Bs যর The other session was with condition C (physiologically compatible responses), i.e. the right- 

MOVE itch was to be moved forward in response to white light and the left-hand switch was to be 
ed forward in response to a red light. When lights of both colours were presented together, either 


Tres: = .' 
Pponse was to be performed, as with the free choices of Exp. I. 


Results. Mean RT’s for the various conditions are shown in Table 2. 


Mean reaction times in milliseconds 


Table 2. Experiment II. 
Free choices 


Forced choices 
White Red All 


Overall mean 1208 1190 1199 1428 
Between S's 5.D. — ed 229 326 
Bright stimuli 1099 1110 1105 1377 
Dim stimuli 1316 1270 1293 1418 
1232 1240 1235 1440 

1415 


I responses 

C responses 1184 1140 1162 

First session 1202 1188 1195 1454 
Second session 1214 1192 1203 1401 
ariance was carried out on the total reaction times for the various 
ere doubled to make them comparable with the 
then significantly higher than the latter at the 


etween I responses and C responses 


| A single analysis of v 
a ON The free-choice totals wi 
orced-choice totals, and they were 


0-001 level (F=22-62, d.f.=l, 15). The difference b 5 
Was not significant (F =2"60, d.f.=1,14). But when forced-choice RTs to white stimuli 


Only (which evoked identical responses in both conditions) Were analysed separately, 
came to 3:53, and p<0°-05 by a one-tailed test. We have therefore obtained some 
Confirmation of the conclusion, supported by Exp. TL, that physiological incompatibility 

etween responses lengthens forced- idence was found 


GEOG, RUISAHBUL ODOS again no ev 
for a similar effect on free-choice RTs. The interaction between I or © responses and 
forced or free choices is insignificant. oe Y 

It will be seen from Table 2 that both types of RT were longer with dimmer stimuli, 
and, in fact, F for the intensity variable came to 47-91, which, with 1 and 42 d.f., exceeds 
the 0.001 significance level. But the interaction between forced or free choices and 

tight or dim stimuli produced an FF of 447, which, with 1 and 42 df, is significant al 
the 0.05 Jevel, showing that the intensity ble had a smaller effect on free-choice RTs. 
] e of Exp. I, since, in Exp. IL, 


At first sight, the results of Exp. II seem to contradict those of ! 
the dimmer stimuli produced the longer free-choice RT's. But if we examine the percent- 


Age by which free-choice RT’s exceeded forced-choice RT's we find the same trend as 
efore. In Exp. I the percentage Was 33-1 for the more intense stimuli and 16:7 for the 


varia 
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less intense. The brighter stimuli of Exp. IT (which approximate the less intense 
stimuli of Exp. I) produce a percentage of 24-6 (the difference being explicable by the 
change in S’s and conditions), and the dimmer stimuli a percentage of 14-3. 

It seems likely that slower eye movements were at least partly responsible for the 
lengthening of both types of choice RT with fainter stimuli. Receptor orientations and 
possibly other sensory or neural processes necessary for dealing with a stimulus may 
take a.certain minimum time, so that only part of a choice RT may reflect the degree of con- 
flict between the switch-pressing responses. The relative slowness of eye movements, etc., 
with fainter stimuli may itself be attributable to conflict. Receptor orientations can be 
regarded as forced-choice reactions, and, the fainter the spots of light, the more nearly 
equal the tendencies to fixate the four apertures. 

The correlation between forced-choice R'T’s and the excess of free-choice over forced- 
choice R'T”’s for individual S’s came to +0-24, which is not significant. But the analysis 
of variance showed a significant interaction between S’s and forced or free choices 
(F=5-31, d.f.=15, 42, p <0-01). 


IV. EXPERIMENT III 


Exp. HI also had two purposes. The first was to verify that an increase in the number of 
alternative responses would lengthen free-choice R'T’s as well as forced-choice RTs. 
The second was to find out whether Eysenck’s neuroticism (P) factor (1947) would affect 
performance. It was thought that individuals with higher neuroticism might show % 
higher proportional increase of free-choice over forced-choice RTs. 


Apparatus was as in the two previous experiments, except that only green spots appeared at the two 
end positions and only red spots at the two middle positions. The same luminances as in Exp. T were 
used, and a vertical line of luminous paint divided the two right-hand from the two left-hand apertures. 
The room was almost completely dark. The response unit was that used in Exp. II. 

Subjects were twenty-four undergraduates, selected as follows: The Maudsley Personality Inventory 
was given to thirty-four men and forty women attending a first-year psychology lecture. The scores on 
the Neuroticism Scale and the Lie Scale were computed. Fight high- and low-neuroticism S’s who ha 
recently participated in another experiment were omitted, as were two low-neuroticism men with ® 
score of more than 10 out of 20 on the Lie Scale and one low-neuroticism man who failed to respond bo: 
a request to take part. Apart from these, the twenty-four S's selected consisted of the six men and the 
six women with the highest and the six men and the six women with the lowest neuroticism scores. 
The ranges for these four groups were (out of 24) 16-5-21-5, 18:5-23, 2-5-6-5 and 7-9 respectively. 

Design and procedure. Every S went through a four-alternative sequence, in which all four apertures 
of the stimulus unit were used, and a two-alternative sequence, in which only the two apertures on one 
side of the central dividing line were used. Three S's in each group had the two-alternative sequence, with 
the two right-hand positions, before the four-alternative sequence. The remaining three had the four” 
alternative sequence first, and in their case the two-alternative sequence used the two left-hand positions. 

Both sequences comprised thirty-six stimulus patterns. The two-alternative sequence included twelve 
presentations of a green spot in one position, twelve of a red spot in the other position and twelve © 
both together, The four-alternative sequence included twelve presentations of a green spot, the two end 
Positions being used equally often, twelve of a red spot, the two middle positions being used equally 
often, and twelve of two green and two red spots simultaneously. The first four patterns of the four” 
alternative sequence consisted of one presentation of each single stimulus, but otherwise the sequences 
were randomized. 

S was instructed to respond with the key that was on the same side as the spot of light, so that only 
one key was used when there were two alternatives, but both keys when there were four alternatives. 
‘The key was to be pressed forward in response to a green stimulus and backward in response to @ io! 
one. There were thus as many alternative responses as there were alternative stimuli. When two or Tone 
spots lit up together, S was to respond to any one of the stimuli and ignore the rest. 
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le ur 29-64, df.=l, 48, 7 <0-001) and four-alternative RTs were significant 
ger than two-alternative RT's (F=216"18, d.f.=1, 48, p <0-001). The sation 


co ন 5 two variables did not approach significance (F <1). We can therefore 
iene ) ie forced- and free-choice RTs increase when the nuinber of alternative 
8 s rises but, in View of the logarithmic transformation, that the proportion by 

, the latter exceed the former 18 not significantly different whether there are two or 


four alternatives. This i i 
rnatives. This proportion W as actually 10-1% with two and 10-4% with four 


alternatives. 
NR 3 বণ é 
None of the comparisons or interactions involv' 
euroticism X order interaction (F= 10-32, d.f.=1, 16, 


with the sole exception of the n 

p< 0- ত 

; 01). The two-alternative to four-alternative sequence produced lower RT's than 
he other sequence in the case of the high-neuroticism S’s but higher RTs in the case of 


th bn 
ie low-neuroticism S's. 


ing neuroticism OT SeX reached significance, 


Table 3. Experiment III. Mean reaction lime in milliseconds 
Two alternatives Four alternatives 


Forced choices Free choices 


Forced choices Free choices 
All S's 585 644 807 891 
Between S's S.D. 97 141 183 207 
High-neuroticism S's 580 633 836 886 
S's 581 654 779 896 
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should continue to be included among the determinants of degree of conflict. There seem, 
however, to be cases of acquired incompatibility, e.g. between symbolic responses par- 
ticipating in thought processes (Berlyne, 19546), where the extent of the incompatibility 
is of importance. Miller (1944, p 458) describes two relevant types of acquired conflict. 
In the first type, ‘the individual learns to respond with anxiety to the pattern produced 
by simultaneous stimulation from both responses’. The degree of incompatibility can, in 
such instances, be identified with the strength of the anxiety-mediating habit. In the 
second type, ‘the subject learns to react directly to the stimuli produced by each of 
(the responses) with a response incompatible with the other’. i.e. if the two original 
responses are R, and R;, the proprioceptive and other stimuli resulting from R, come to 
evoke a response R_g, which is incompatible with R,, and stimuli resulting from R, come 
to evoke R_j, which is incompatible with R,. When this happens, the degree of incom- 
patibility can be identified with the ratio of the strength of R_, to that of R;, and the 
ratio of the strength R_, to that of R, and thus reduced to the equality-of-strength 
variable. 

We can now turn to various theoretical models, treating phenomena closely akin to 
those that are our concern here, and see whether they can account for the relations 
between the determinants of degree of conflict and reaction time. It may be enlightening 
in this connexion to consider not Why free-choice R'T”s are relatively long but why S's 
ever come to react at all. What must occur before one of the competing reactions can 
prevail over the other? The different models suggest different answers. 

(1) One possible answer is that some relatively improbable combination of events must 
come about before the conflict can be resolved, and that at least part of the mean RT 
consists of the time that must elapse before chance can be expected to produce this 
combination. 
| According to Hull's principle of behavioural oscillation (1943), response tendencies have 
momentary effective reaction potentials (sSEr)’, which fluctuate independently with 
approximately normal distributions. A response will not be performed unless its sEr 

| higher than the ‘reaction threshold’. There are three models that can be based on these 
assumptions. 
f (a) Hull's own statement about competing response tendencies appears as Postulate 16 
in Principles of Behaviour. Tt is that only the response with the highest sb will occur. 
But when it occurs, there is no reason why it should not have the same latency as if it 
had been evoked alone, since latency (Postulate 13) depends only on sEp (or according to 
later versions of the theory (1951, 1952) on SE). Moreover, it should take no longer for 
one of two strong response tendencies than for one of two weak ones to have a higher al R 

(b) An alternative model is Provided by the plausible additional assumption that an 
Overt response will not occur until the fluctuations have brought one response tendency 
above the reaction threshold at a time when the other response tendencies are below it- 
bE assume that the Probability of the sEpr of a certain response exceeding the 
Se ) a of time is p. The portion of the mean simple RT which 
qe REE Cs osci lation would then be lp units. Let US now suppose that 
while heals eee competing. The probability that either will be above-threshold 

not will be 2p(1 —p), and the corresponding portion of the mean free" 


choice RT will be the reciprocal of this expression. Now the value of Fe reaches 9 


2p(1-—p) 
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(ec) Another possibility is that the sEr of one response must exceed those of all 
competing responses by a certain minimum quantity k before overt action can take place. 


The probability of this happening will be least, and consequently the average number 
vill be greatest, when the response tendencies are equal 


of time units before it happens Ww esponse ter 
in strength. The probability will also diminish, and the reaction time will therefore go up, 
When the number of response tendencies is increased. In order to predict that the part 
of the free-choice RT dependent on behavioural oscillation will increase with the absolute 
Values of the fe) 7s, we have to add the postulate, analogous to the Weber-Fechner law, 
that # is larger with stronger response tendencies. If the intensity of one stimulus has 
to exceed that of another by 2 certain proportion before an organism reacts to the 
difference, it is not unreasonable to suppose that random fluctuations must make the 
Ss, of one response exceed those of its competitors by a certain proportion before it en 
eclipse them. The quantity % would thus bear the same relation to the differential A 
threshold as Hull's reaction threshold (sn) bears to the absolute sensory FA b 
The fluctuations that give one of two equal response tendencies this temporary advantage 
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alternatives. Miller’s theory does not imply that this would take longer to occur when 
stronger approach tendencies are competing. An assumption might, however, be added 
to the effect that a larger inclination in one direction, which would presumably take a 
longer time to occur, is needed to tip the scales when the conflicting approach gradients 
are higher. This would produce a model closely related to model 1(c). 

(8) According to Hick’s information-theory model for the forced-choice situation 
(1952, 1954), the organism absorbs information at a more or less constant rate and is 
ready to act when its uncertainty has fallen to a certain minimum, comparable to a 
statistical significance level. This model does not seem to be applicable to the free-choice 
situation. In particular, it does not explain why free-choice RT”s exceed forced-choice 
RT's or why the former vary with the absolute strength of response tendencies. 

The resolution of free-choice conflicts, as Platt (1956) points out, means a loss of in- 
formation both by ‘equivocation’ (since several combinations of stimuli can result in the 
same response) and by ‘noise’ (since one stimulus pattern can give rise to any of several 
responses) (Shannon & Weaver, 1949, chap. 1). The S has to discard some information, 
as we are all constantly doing when we concentrate our attention on one part of the 
environment and make no use of the rest of the information that is being showered on 
our sensory surfaces. He also has to make a decision which creates information. These 
Processes appear to take time. 5 

(4) A model of yet another sort is suggested by Hebb’s (1949) theory of emotion. The 
‘disruption of cortical Organization’ which underlies ‘emotional disturbance’ may; 
Hebb argues, result from conflict between incompatible phase sequences. The disruption 
‘may vary in extent and in duration’, leading ‘when it has more than momentary 
duration’, to ‘some inco-ordination of effectors’, as Hebb’s studies of rage and fear, a8 
well as the work of Desai (1939) and Luria (1932), illustrate. The hypothesis might be 
ventured that the duration of cortical disruption increases with the variables we have 
cited as determinants of degree of conflict and that responses are delayed until disruption 
has subsided. 

This model derived from Hebb’s theory may well be capable of integration with one 
of the others. It needs, in fact, to be supplemented, if only to explain how one response 
comes to be chosen when action is no longer blocked. Emotional and motivational 
factors may not be out of place, for example, in information-theory analyses. Hick (1952) 
found that forced-choice RT’s went down when S’s were allowed to make some errors: 
If S’s refrain from responding until their uncertainty with respect to the identity of the 
stimuli is low enough, the amount of uncertainty they are prepared to tolerate may 
plausibly depend on how much they are afraid of making a wrong decision. Similarly: 
our S’s had markedly higher RTs, for both forced and free choices, at the beginnings of 
Sequences than later, and we may surmise that a higher level of anxiety on approaching 
an unfamiliar task was responsible. On the other hand, we failed to find any difference 
between S’s at opposite ends of the distribution for ‘neuroticism’, a trait associated with 
Proneness to emotional disturbance. 

Cerebral processes are thought by Hebb to be so susceptible to disruption because 
each depends on delicate synchronization between two or more antecedent processes. 
The Probabilistic models discussed under (1) likewise make overt action depend on an 
appropriate relation obtaining between two or more variables at a particular moment. 


It may thus be possible to merge model 4 with model 1(c), by postulating that cortical 
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PERSONALITY FACTORS AND THE RATE OF CONDITIONING 


By CYRIL M. FRANKS 
University of London, Institute of Psychiatry, Maudsley Hospital 


Sixty normal male students were conditioned, using the eyeblink reflex. It was found (1) that those 
students who were introverted conditioned considerably better than those who were extraverted, 
and (2) that there was no correlation between conditioning and neuroticism. ‘This experiment was 
designed primarily to provide support for an introversion-extraversion theory of conditioning as 
opposed to Spence's drive theory. The implications of the experiment are discussed and related to 
other experiments designed to show that Hull's Seventh Postulate, as used by Spence, leads to 
erroneous deductions. It would seem that conditioning is independent of drive level where the drive 


is a secondary factor in the conditioning situation. 


I. INTRODUCTION 
Hull (1943, p. 240 ff.) offers evidence to suggest that behaviour is a function of two 
ng and motivational. These two variables are supposed 
he formula, response=f(sER)=/(D x sHz), 
al constructs, namely, reaction potential, 
According to Hull sHpisa dependent 
ulated (Hull, 1943, p. 178 fi); 
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generated, and in whom reactive inhibition is dissipated slowly are thereby predisposed 
to develop extraverted patterns of behaviour and to develop hysterico-psychopathic 
disorders in cases of neurotic breakdown; conversely, individuals in whom reactive 
inhibition has developed slowly, in whom weak reactive inhibitions are generated and 
in whom reactive inhibition is dissipated quickly, are thereby predisposed to develop 
introverted patterns of behaviour and to develop dysthymic disorders in cases of neurotic 
breakdown’ (Eysenck, 1955a, p. 35) 

The well-established finding (e.g. Spence and his colleagues; Welch and his colleagues, 
19470, b) that anxious subjects condition better than non- 
either in terms of Spence’s theory of Superior drive lev 


anxious may be explained 
el or in terms of Eysenck’s theory 
of inhibition-excitation and extraversion-introversion. (Eysenck (1952, 1953) has estab- 
lished that anxious subjects are more introverted and more neurotic than normal subjects.) 
2 crucial experiment would be one for which each theory would predict different results. 
One such experiment is that in which drive is manipulated, while introversion-extraversion 
remains unaltered; Spence’s theory would predict a change in conditionability, Lysenclk's 
theory would predict no change. To increase drive a group of normal male subjects were 
deprived of food, drink and tobacco for 24 hr. 
to eat, drink and smoke in their usual manner. 
equally well (Franks, 1957). 
Another crucial experiment w 
three groups, namely, normals, 
neurotics (hysterics and psycho 
both groups of neurotic 


» While another similar group were allowed 
It was found that both groups conditioned 


ould be one which examined the conditionability of 
introverted neurotics (anxiety states), and extraverted 
2aths). Spence’s theory would presumably predict that 
5 would condition better than the normal group (the assumption 
being that high neuroticism, or high emotionality, may be associated with high drive). 


Eysenck’s theory would predict that the introverted neurotics would condition best, 
the extraverted neurotic worst andt 


nor extraverted—would be 
Such an experiment was carr 


hat the normals—Dbeing as a group neither introverted 
intermediate in their ease and strength of conditioning. 
ied out by the present writer (Franks, 19560). Tt was found, 
using both the eyeblink reflex and the PGR, that patients diagnosed as anxiety states 
conditioned readily, and patients diagnosed as hysterics or psychopaths conditioned 
poorly, the normals being in between. Several other findings are of relevance, in particular, 
that both neurotic groups had high scores on T' 
group had a low score on this scale. 
Holtzmann, 1952: Hilgard, 


aylor’s anxiety scale, whereas the normal 
Furthermore, like other workers (Bitterman & 
Jones & Kaplan, 1951), the writer found no significant 
correlation between conditioning and Taylor's scale. Tt was also found that condition- 
ability was unrelated to Neuroticism as measured by the Maudsley Medical Questionnaire or 
by Guilford’s D and C scales (1940), but was closely related to introversion-extraversion, 
as measured by Gauilford’s rhathymia scale, R (1940). (The evidence for the Maudsley 
Medical Questionnaire and Guilford’s D and C scales being measures of general neuroticism 
and Guilford’s rhathymia scale being a measure of extraversion is presented by Eysenck 
(1952, 1953) together with a general discussion of these scales. Guilford’s scales are also 
discussed elsewhere in the present article.) Spence’s hypothes 
Sain no support from the experimental findings detailed abov 
to conclude that when Hull's equation, as used by 
Situations where the drive iS irrelevant, 
drive component but only upon the excit 


5, therefore, appears to 
e, and it seems reasonable 
Spence, is applied to conditioning 
then conditioning is dependent not upon the 
ation component, i.e. upon SH. 


: Pl 


pr 
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S may be raised. First, whereas Spence and his colleagues 


Two objections to these finding: 
worked mainly with normal student volunteers, the writer used mainly hospitalized 


neurotic patients. Secondly, since it was impossible to avoid knowing or guessing into 
which of the two categories each patient fell it could be possible that attitudinal factors 
ncing the results. Therefore it would seem desirable to carry 
volunteers about whom nothing relevant 
different experimenter administer the 


were systematically influe 
out a similar study on a group of normal student 
was known and, as a further precaution, have a 


questionnaires. 


II. PLAN OF PRESENT EXPERIMENT 


Subjects. Sixty paid undergraduate male volunteers were used ranging in age from 
18 to 26 years. All subjects were given a meal allowance and travelling expenses. None 
of them was studying psychology as a main subject, and all of them were naive with 


respect to experimental methods in psychology. 
litioning apparatus and laboratory has been described 


Conditioning apparatus. The cond 
in detail elsewhere (Franks, 19560). Briefly, the unconditioned stimulus was an alr puff 
of 500 msec. duration and pressure 65 mm. of mercury, delivered from a 2-5 mm, internal 

d approximately 29cm. from the right eye. The con- 


diameter polythene tube situate £ D 
ditioned stimulus was a pure tone, delivered to both ears through a pair of high-quality 
padded earphones; its frequency Was 1100 cycles per sec. and its duration 800 msec., 


at an intensity of 65 db. above the frequency threshold and s0 arranged that 
puff began 350 msec. after the start of the tone. All time intervals [2 ্ 
controlled by means of a small photoelectric cell (Franks & Withers, 195. ee el 
upon the same lens as supported the air-puff delivery tube. The air was Supple 
an electronically operated gas cylinder, and the recording milliammeter Ee) 
that eyelid movements and the occurrences of the various stimuli all SPE on the জা 
record. The experiment took place ina sound-proof laboratory ar a op 
that the apparatus and experimenter Were in one half of the room and the sub] 


é lidiv 
conditioned in the other half, the two parts of the room being separated by 2 571 1g 
curtain. 


Personality questionnaire. 
Personality Inventory, recen 
the Guilfords (1934, 1936, 1939 
need for a new questionnaire arose 
used to measure the two orthogonal 
cism, have been observed to possess C¢ 
derivation of these scales little attenti 


A] subjects were CNW questionnaire, the Maudsley 
Alls 


tly developed by Eysenck (1957) from the eT 1 
a, b) and from the Maudsley Medical Ques 3 bh * 
because the Guilford scales, although they can © 
dimensions of introversion-extraversion and neuroti- 
ertain limitations. First, it would seem that in the 
on has been paid to sex eS tn reno! 

V 1 7 0] 

these sca suggests that some items in each scale are Tioxe predictive © a | 
that A ale case of men than for women, and bog ee ঠি কক 
the Guilfords that each of the scales measures a unitary i লী alee] os 
that certain scales are far from unitary and can be reso ] a eogl re weeeh == * 
Ponent There is good evidence (Eysenck, 1953) to CET লৰ ত pe i 
of the ! correlations between the Guilford scales is carrie. iv a Ee ew ene" 
Re ‘o these two factors being identifiable as neroticism A sor 

emerge, ively, scales © (eycloid disposition) and D (depression) most charac 
Pave es: | কী R (rhathymia) and—to a lesser extent —G (general activity) 


given a 1 


terising neuroticism, AM. 
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and A (ascendancy) characterizing introversion-extraversion. Other studies strongly 
support these conclusions (Eysenck, 1955, b). Thirdly, although the R scale has a low 
correlation with both the © and the D scales, an item analysis showed that certain 
individual items in the R scale correlated more highly with the total score on the (© scale 
or the D scale than with the total score on the R scale. A similar deficiency was found in 
some of the D and C items. 

The new scale was constructed in such a way that these limitations were largely obviated. 
The neuroticism scale (N) and the introversion-extraversion scale (Z) each contains 
twenty-four items, so that the test is considerably easier to give and to score than the 
earlier questionnaires. All items in the N scale have significant relations with Guilford’s 
© and D scales, for both men and women, and insignificant relations with Guilford’s 
R scale. All items in the £ scale have significant relations with Guilford’s R scale, for 
both men and women, and insignificant relations with Guilford’s D and C scales (Eysenck, 
1956). Sex differences are small for both Z and N scales and the intercorrelation between 


the two scales is — 0-048 for a sample of 200 men and 200 women. The split half reliabilities 
of both scales are high. 


II. PRoceDuRE 


The subject was first given the Maudsley Personality Inventory by an independent 
experimenter. He was then told that records would be made of how well he ‘relaxed 
under various conditions when in a quiet room’ and brought to the conditioning laboratory, 
Where he was seated in an armchair, complete with padded head and foot rest. This 
chair was arranged so that his field of vision was almost completely confined to a small 
booth immediately in front of him. After the subject was made comfortable, the ap- 
paratus was fitted, his hearing threshold taken and the intensity of the tone stimulus 
adjusted accordingly. Before commencing the conditioning session proper, brief tests 
Were carried out for initial eyeblink sensitivity to sound and for pseudo-conditioning. 
A technique of partial reinforcement was used, consisting of thirty reinforced trials, 
interspersed with eighteen test trials (called acquisition trials) consisting of only the 
conditioned stimulus. After the sequence of thirty reinforcement trials and eighteen 
acquisition test trials had been given, the subject received a further series of ten successive 
test trials (called extinction trials). The intertrial interval varied from 20 to 30 sec., and 
the complete Session lasted approximately half an hour. 


IV. RESULTS AND DISCUSSION 
Of the sixty subjects five ha, 
excessive blinkin 
ditioned respons 


d to be rejected for the following reasons: two because of 
£, rendering the records unscorable; one because only irregular uncon- 
e8 were obtained; one because of an experimental error during testing; 
and one because the questionnaire was incomplete. For the remaining fifty-five subjects 
the correlations between conditioning and introversion-extraversion (E) were — 0-46 for 
the number of acquisition conditioned responses and —0-34 for the ni 
conditioned Tesponses. These correlations are negative because BL is 


Version, and the theory requires the prediction that introverts woul. 
extraverts relatively poorly. The cor 


eyeblink conditioning and Guilford’s 


umber of extinction 
@ measure of extra- 
d condition well and 
relations are very similar to those Teported between 
2 scale of extraversion for a group of sixty subjects 


go 
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consisting mainly of hospitalized neurotics, namely, — 0-48 for the acquisition scores and 
_ 0-37 for the extinction scores (Franks, 1956a). The correlations between conditioning 
and neuroticism, as measured by the N scale of the Maudsley Personality THVentOy. 
were 0-04 for the acquisition measure and 0°15 for the extinction measure. Using £ 
one-tailed test of significance, the two correlations between conditioning and extraversion 
p <0:01), whereas the two correlations between conditioning and 
ficant. These results strongly suggest that in normal subjects also 
sion-extraversion and not to neuroticism. 


are highly significant ( 
neuroticism are insigni 
conditionability is related to introver' 


Table 1. Conditioning and personality scores 


Conditioning 
Group a Extraversion Neuroticism 

Acquisition Extinction (E) (»N) 

All 55 subjects: Mean 7-18 2-57 13:09 8:90 

5.D. 5.12 2.65 4:49 5:65 

High extraversion (15 most extraverted): Mean 3.73 0-60 1840*- 8:27 

5.D. 3-64 114 557 

Low extraversion (15 least extraverted): Mean 9-87 3:58 7-531 9-13 

S.D. 4-87 2.75 4-06 

High neuroticism (15 most neurotic): Mean 5:13 2.27 14:47 16-27% 

5.D. 5-15 2.85 3:86 

Low Neuroticism (15 least neurotic): Mean 6:00 2.20 13-60 2.608 
Ss 4:02 2.16 3:89 

the range of their 


* This is the mean extraversion Score of the top fifteen subjects on the extraversion scale, 
scores being from 17 to 22. 

T This In the mean extraversion score of the bottom fifteen subject the range 
of their scores being from 10 to 3. 

T This is the mean neuroticism scale of the top fifteen subjects on the neur' 
Scores being from 12 to 22. 
5b ‘This is the mean neuroticism score 0 
their score being from 5 to 0. 


s on the extraversion scale, 


oticism scale, the range of their 


roticism scale, the range of 


f the bottom fifteen subjects on the neu 


Table 1 presents the mean number of acquisition conditioned responses given by the 
of extinction conditioned responses. 
are also given. 


fifty-five subjects, together with the mean number ti 

The mean extraversion Score (5) and the mean neuroticism Score (N ট ৰ 
Simi i the fifteen subjects scoring highest on tie extraversl 
ilar data are provided for ] TE eS BEC 


scale and the fifteen subjects scoring lowest on this scale, 2 I 
Scoring highest on the neuroticism scale and 4 Ue lowest or 
scale. Applying t-tests to these data produces the following resus: 

High a ows eztraversion. The high extraversion group give Se ey 
acquisition conditioned responses than the low extraversion group Eh P< A 
Similar results were obtained for the extinction conditioning scores (t=8"7 P< 
The high and low extraversion groups are very similar in their neuroticism SCOres an 
{ferent in this respect (t=0-41). 


certai ioni tly di যক 
Ttainly are not significan y ii Slo BONE 
ot significantly 


High versus low neuroticism. ক ডী 
thei ্‌: itioning 22d certainly are tly 
cir ease of conditioning En 


oups are very similar in 
different (acquisition, 
t=0.155; Bana HOLL 0-078). These two gr lar in their extraversion 
Scores (t=0"59). he data of Tablelina different manner. In Fig. 1, the total 
n by the most extraverted fifteen subjects 


Figs. 1 and 2 present t or I 
iti plink res onses g1V by Je 
লাজ ne St fifteen Subjects is plotted for each of the eighteen acquisition 


and by the least extravert 
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test trials and each of the ten extinction test trials. It is clear from this figure that the 
fifteen subjects with the lowest extraversion scores condition much better than the 
fifteen subjects with the highest extraversion scores. (It might be argued, from Fig. 1, 
that the more introverted group condition better because they start off better. However, 
by test trial no. 7 both groups condition equally readily; from then onwards the more 
introverted group condition far better and furthermore are not completely extinguished 
after ten successive extinction trials, as are the more extraverted group.) In Fig. 2, the 
high and low neuroticism groups are compared with respect to their conditionability. 
It is clear that the fifteen most neurotic subjects closely resemble the fifteen least neurotic 
subjects in their conditioned response behaviour. 1 


[5] 


bw nauiwocoosor— hb 
> unoauoos= 


Conditioned responses 
Conditioned responses 


0246 810121416138 135779 24681I0I2IH4I6GIBI35TIT 
Acquisition test trials Extinction test trials Acquisition test trials Extinction test trials 


Fig. 1 Fig. 2 


Fig. 1. The total number of conditioned eyeblink responses given by the fifteen most extraverted subjects 
(broken line) and by the fifteen least extraverted subjects (solid line). 


Fig. 2. The total number of conditioned responses given by the fifteen most neurotic subjects (broken line) 
and by the fifteen least neurotic Subjects (solid line). 


From these results it would seem reasonable to conclude that conditionability is closely 
related to introversion-extraversion, and not at all related to neuroticism, as these two 
personality dimensions are measured here. Two conclusions would seem to follow from 
the experiments discussed so far. First, that drive does not affect conditioning in situations 
where the drive is an irrelevant one. Secondly, that conditioning is unrelated to neu 
roticism, but closely related to the personality dimension of introversion-extraversion. 

The first conclusion requires some elaboration. It is, for example, clear that drives ' 
may increase the learning uf instrumental responses (e.g. see Munn, 1950, pp. 305 ff.), 
but it would seem difficult to conceive of eyelid conditioning in the present series of 
experiments as primarily and consistently instrumental. It is also clear that under 
certain circumstances, drives increase conditioning when the drives are directly relevant 
to the conditioning stimuli, thus Zener & McCurdy (1939) found that hungry dogs yield 
2 greater conditioned salivary response than non-hungry dogs, and Lashley (1916) and 
Winsor (1928) obtained similar results with humans. 

The second conclusion is, in part, related to the first, since neuroticism is often regarded 


28 2 state of heightened emotionality, and it is not unreasonable to regard emotionality 
as a form of drive. The second concl 


quite independent of any drive theory 


:_ 


usion is of interest also because many workers— 
—have expected neurotics to condition better than 
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~~ REEDS Sutherland & McGuire, 1942; Fink, 1943; Schilder, 1929). 
i i ene supporting the relationship between conditioning and introversion- 
traversion is the finding that sodium amytal, a cortical depressant, reduces conditi 
ability and at the same time increases the degree of extraversion (Franks &ে 
1955). This finding is in accord with the general formulation that Pavlov’s ন 
processes of excitation and inhibition underlie the personality dimension of introversion- 
extraversion. | 
If conditioning is closely related to introversion. then it would be expected that a 
and anxiety would emerge, since 


lear positive relationship between conditionability 
e been shown to be introverted. However, Spence and his colleagues 
he) 


anxious subjects hav 

obtained only poor relationships between anxiety and eyelid conditioning—their corre- 

lations, although positive, were sometimes insignificant and always slight. The explanation 
easure of anxiety, the Taylor Anxiety 


would seem to be (Franks, 19560) that their m 
Scale, has an extremely high correlat he Maudsley Medical Questionnaire, which 


) ion with t 
128 been found (Eysenck, 1953) to be an adequate measure of general neuroticism. At the 
Same time, Taylor's scale Jation with introversion, this 


has a considerably smaller corre 
correlation being sufficient to account for the positive but poor results obtained by 
Spence and his associates. It would seem, then, ove conclusions and the 


from the ab 
Spence’s use of Hull's Seventh Postulate leads to erroneous 
correct in situations where the dri 


ve concerned is a secondary 
hat appear to be the determ 


evidence presented, that 
ining factors are individual 
f excitation and inhibition. 


deductions and is, in fact, ir 
factor in the condition situation; W 
differences in the cortical processes 0 


Brenna, M. E. & Hobs, W. H- (1952). Conditioni 
as a function of anxiety. 
Eyssxcx, H. J. (1952). The Scientific Study of Personality. 
SRNR H. J. (1953). The ‘Structure of ality. London: Met veg Ne 
on ij —ং 
LYSENCK A ic theory of anxiety J. Ment. Sct. , 28-51. 
No, H. J. (19550) OO Y of personality. J. Abnorm. 
ion (in the Press). 


Lvyssvck, H. J. (19550). Cortical inhibition, figural after-e 

Soo. Peyoliol: Sb 9tnL0% i f | 

LEysExc ut 1957) The questionnaire measurement of neuroticism and extraversl n py 
Horace ‘J. G  SumsRLAND . F. & MoGUIRE, F. F. (1942). The positive conditioned salivary 
য Ee ry ts. Amer. J. Psychiat. 99, 61-14. 


reflex in psychoneurotic patients. A is J SER 
Fy i e fr Ver nension. New York: Simon mn huster. ! 
EET Hn from Nereis condi investigation of personality 


Frans, C. M. (1955). The establi ioning laboratory for the i 
1 and cortical functioning. Nature, or AT 

PRANKS, C. M. (1956). Conditioning and pers ty: J- 

Franks, C. M. Tons The Taylor scale and the dimensional 


6, 35-44. 
Franxs, C. M. (1957). 
response in norma 
Fraxks, C. M. & LAVERTY: 
654-63. 
FRaxKs, C. M. & WITHERS, W. CO. R. (19595 
J. Psychol. 68, 467 Tl 
1 


Guirrorp, J. P. 

Gurorp, J. P. & GUILFORD: TE 

extraversion. J. Abnorm. Sot. syclol. 28, 377 iy fac 

Gurorp, J. P. & GUILFORD, R. B. (1936). Personality fact 
109-27. 


J. Psychol. 2, 


hol. 52, 143-50. 


) , Abnorm. Soc. Psyc 
Rev. Psychol. Appl. 


analysis of anxiety. 


food drink and tobacco deprivation upon the conditioned eyeblink 


The effect of sl 
sects J chol. 53, 117-20. 
| subjects. J. Exp: Psy en Sci. 101, 


8. G. (1955). Sodiu 


ytal and eyelid conditioning. J. Ment. 


)y Photoelectric recording of eyelid movements. Amer. 
nia: Sheridan Supply Co. 


"DCR. Stanford, Califo! 
typical test of introversion- 


actors ST a 
lysis of the factors in @ 


934). An anal 
377-09. 
ors S, E and HM, and their measurement. 


126 Personality factors and the rate of conditioning 


GUILFORD, J. P. & GUuiLFoRD, R. B. (19390). Personality factors D, R, T and A. J. Abnorm. Soc. 
Psychol. 34, 21-36. 

GuILForD, J. P. & Gut.FrorD, R. B. (19390). Personality factors N and GD. J. Abnorm. Soc. Psychol. 
34, 239-48. 

HiLGARD, E. R., JoNEs, L. V. & Karrax, S. J. (1951). Conditioned discrimination as related to anxiety. 
J. Exp. Psychol. 42, 94-100. 

Hur, C. L. (1943). Principles of Behavior. New York: D. Appleton-Century. 

LaAsnL.Ev, K. (1916). Reflex secretion of the human parotid gland. J. Exp. Psychol. 1, 461-93. 

Moxy, L. M. (1950). Handbook of Psychological Research on the Rat. Cambridge, Mass. : Houghton- 
Mifflin. 

PavLov, I. P. (1927). Conditioned Reflexes (trans. by G. V. Anrep). London: Oxford University Press. 

SCHILDER, P. (1929). The somatic basis of the neurosis. J. Nerv. Ment. Dis. 70, 502-19. 

SPENCE, K. W. & FARBER, I. BE. (1953). Conditioning and extinction as a function of anxiety. J. Exp. 
Psychol. 45, 116-19. 

SPENCE, K. W. & TAyLor, J. A. (1951) Anxiety and strength of the UCS as determiners of the amount 
of eyelid conditioning. J. Exp. Psychol. 42, 183-8. 


TAYLOR, J. A. (1951). The relationship of anxiety to the conditioned eyelid response. J. Bap. Psychol. 
41, 81-92. 


TAvYLor, J. A. ( 1953). A personality 
WELos, L. & Kuss, J. (19470). Th 
P.G.R. J. Psychol. 23, 83-91. 
WLcs, L. & Kuss, J. (19475). Conditioned Pt 

anxiety. J. Nerv. Ment. Dis. 105, 372-81. 
WINsSoR, A. L. (1928). Conditions affecting human Parotid secretion. J. Exp. Psychol. 11, 355-63. 
ZENER, K. & McCvrpy, H. G. (1939). Analysis of motivational factors in conditioned behaviour. 


I. The differential effect of changes in hunger upon conditioned, unconditioned and spontaneous 
Salivary secretions. J. Psychol. 8, 321-50. 


scale of manifest anxiety. J. Abnorm. Soc. Psychol. 48, 285-90. 
e effect of anxiety on the conditioning rate and stability of the 


GR (Psychogalvanic response) in states of pathological 


(Manuscript received 30 January 1956) 


পে 


127 


AN EXPERIMENTAL INVESTIGATION OF 
SEWING-MACHINE SKILL 
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ccur when the receptor or effector 
ed the operation of an 
transfer was detected. 


tion, Kettering 


ffects which o' 
‘he pre-transfer task requir 
Under these conditions no 
ilization of the particular receptor and 
transfer experiments are 
adequate attention 


An attempt was made to measure the transfer € 
modes of an element of sewing skill are changed. 'T! 
industrial sewing machine for about twenty years. 
It is concluded that this particular skill is dependent on the uti 
effector modes with which it was originally acquired. It is suggested that 
not likely to be fruitful unless learning is controlled and, in the case of motor skills, 
is paid to the way in which the peripheral system is being utilized. 


I. INTRODUCTION 

by sewing-machine operators is dependent 
ts. The correct movements must be made 
der, and at the correct time. 


tor Skill such as that developed 


on the timing and precision of limb movemen 


with the correct speed, the correct force, in the correct or 
It is usually found, however, that as the cycles of activity follow each other none of the 


above remain constant as they would if the task was controlled by a machine. Small 
e of the leather, the size and style of the shoe, etc., which alter. the 
the movements do not appear to interfere in the least with the 
e activity. The less competent operator is less economical both 
of time and of movement. That is, She takes longer over every part of the operation 
and makes more frequent changes of grip and work position. The problem then is: what 
is the structure of the skill? Or, to put it another way—What has the skilled operator 
learned? Or, what particular abilities has she acquired which have not been developed 
in the unskilled operator? The identification of these so-called key elements of the skill 
is an important preliminar step in any investigation of ways to improve OEE 
efficiency, to redesign controls, to train operators or to assess the capacity ত; oS 
This skill is too complex to be examined as @ whole in a controlled SE i 5 

periments described below are concerned solely with foot movements and the 2 evan 
receptor processes. When the treadle is pressed the machine accelerates, the 2 Sees 
the work moving under the needle, She hears the machine noise and ন i b 
in her feet and leg muscles initiate signals concerning What has been I e higher 
the skill of the operator the less She needs to attend to all these signals. An inexperienced 
hine will do and she has not acquired the 

operator does not know exactly what the mac. Ae tine tolssint 

ability to grade the muscular response accurately. So she mus f a fe assimilate 
the knowledge of results which becomes available, and to correct errors. 7. ighly skilled 
: ilar responses 50 often in the past is almost certain about what 
ES Who hain the particular response s0 that all the events which follow 

Vl Lappin whe EL ALE s Le her and are therefore more easily and more quickl 
convey much less information 0 y 


dealt with. ora 
If RY accept this as a reasonable assessment of the situation a further problem arises. 
By what internal mechanism does the operator control her foot responses and what cues 


A sensori-mo 


changes in the textur 
order and timing of 
steady progression of th 
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does she utilize? Tf these questions can be answered even approximately then we have 
a theoretical base from which to consider ways of reducing the skill required, e.g. by 
providing better cues or changing the response required (i.e. by changing the controls) 
s0 that the precision required of the operator is less severe. 

It so happens that during a particular sewing skill known as the Derby side operation, 
certain quite specific responses are required of the operator. On the standard Gibson 
upper there are two short rows of stitching which strengthen each flap containing eyelets. 
A third row at right angles to these along the front edge of the quarter fulfils a similar 
purpose. These rows are all about eight stitches in length. Thus, in sewing one shoe the 
operator has, among other tasks, that of making six pulses on the treadle each of which 
must produce eight stitches. For a particular shoe model the fixed number of stitches 
must be reproduced accurately—if the row is too long the appearance of the shoe is 
impaired. For this response it seems reasonable to suggest that experienced operators 
develop a central mechanism which provides a response of a given time length and which 
is relatively independent of sensory cues. This can be investigated experimentally using 
a transfer situation. Tf such a mechanism exists at a central level then it might be relatively 
independent of the effector mode of response and should be revealed by positive transfer 
from one mode to another. 


Il. APPARATUS 


A display panel was constructed which consists of twenty-four small neon bulbs equally 
spaced in a horizontal straight line with a separation of lin. between adjacent bulbs. 
The line of bulbs is inset symmetrically in a dull black surface of size 30 x12 in. These 
bulbs can be lit in two ways. (a) Using a Morse key which can be controlled by the hand 
or the foot. When the key is pressed the end light on the left-hand side is lit. This is 
followed by the next light and so on until the key is released. The speed at which suc- 
cessive lights come on can be varied by the experimenter through three stages which 
give speeds of 2300, 3000 and 3750 lights per minute. When the lights are set to run at 
the slowest speed and the key is pressed for 0-21 sec., then eight lights will appear on 
the display. (b) Using a sewing machine which can be controlled either by a standard 
treadle or by a hand lever. As the machine stitches, lights appear on the screen, running 
from left to right, at the same speed as that at which stitches are being made. The 
maximum speed of the machine is 2300 stitches per min. A tachograph is attached to 
the sewing machine, so that when the treadle is pressed a graphical record of the machine 
Speed during the response is obtained. 

The experimenter is provided with another Morse key which will zero the light system. 
The subject's Morse key is connected so that having made one response, that is, having 
pressed and released the key to produce a certain number of lights, further DressnLes on. 
the key have no effect until the system has been returned to zero by the experimenter. 


II. Susjsors AND PROCEDURE 
Fee |-কধ্ৰ "ৰ ey used. Eleven were from the staff of the Research 
The ssn ৰ k these hac os E03 in using an industrial sewing machine. 
SOMTELGTEL p L ten were mac ine operators in a shoe factory, all of whom were 
stares a ucing the kind of response required in this experimental situation. 
elT average length of experience on sewing machines was over 20 years. 
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{ Each subject was given the same tasks in the same order. A vertical red li 

fixed on the display between the Sth and 9th lights. The subject sat comfortabl. ind gn 
of the display (which was roughly at eye level) with one hand on the Morse ey I 
explained that when the key was pressed lights would ‘run’ from left to right giOLONS the 
display. The subject was to press the key for just long enough for the Ish to reach the 
red line, and a few practice trials were given. When the subject made টী response which 
produced eight lights she was told that this was correct. When she made responses 
which produced either more or less than eight lights she was told that she was wrong 


luce eight lights at each attempt. When it was apparent that 


and that she must try to prod 
the subject understood the task she was given three experimental trials, each of sixty- 
four responses. After each response the lights were returned to the zero position by the 


experimenter. During the first trial the speed was 2300 lights per minute, during the 
second trial 3750 per minute, during the third trial 2300 per minute. 

The subject was then asked to sit at the sewing machine. Again the display was about 
5 ft. in front of her. It was explained that the lights would now effectively work from 


the sewing-machine treadle and would run at the same speed as that at which the machine 
was stitching. She was asked to do exactly as she had done in the earlier trials and stop 
the lights at the red line. She was also asked to make the response as quickly as possible 
and to try to put on the eight lights in one burst rather than by attempting to stitch 
very slowly. After a few practice attempts at this the subject was given the fourth and 


final trial of sixty-four responses using the machine. 


About 8 months after the completion of the first part of t 
y controlled by a foot pedal and 


he experiment the procedure 
the machine controlled 
ks and, as far as possible, the same subjects 


cessary to introduce two new subjects into 
group were the same 


was repeated using the Morse ke. 
by a hand lever. The same sequence of tas 
were used. Because of staff changes it was ne 
the operator group, but the remaining eight and all the non-operator 


as those used for the first part of the experiment. 


IV. RESULTS 
After each response the experimenter noted the number of the right-hand end light. 
For this purpose, when eight lights were on the number 0 was noted, when seven or or 
lights were on —l or 1 was noted respectively. Similarly for six lights the number ) 
would be recorded, for ten lights +2, and s0 on. The sixty-four scores of one trial can 
then be plotted as a distribution which appears, in most Cases, to be normal in shape. 
From this distribution various measures of the skill can be derived. One measure is the 
number of correct responses. In most cases the mode and median of the distribution 
occurred at a score of zero. A second possible measur: is the standard deviation of the 
distribution which indicates the consistency or the efficiency of grouping of the ‘shots’. 
A third possible measure is the mean of the distribution which reveals el tendency to 
overshoot or undershoot during the trial. The means of these three measures for each of 
the Morse key trials are shown in Table 1. Siand 

in brackets. The distributions of the subject 5 score 
scores is there any significant difference between op j > 
hat there is no learning at this task and no difference in performance 


e fast and slow light speeds. 


ard deviations of the scores are shown 
s are such that on none of the three 
erators and non-operators. It will 


also be noted t 
between trials involving th 
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Table 1. Number in sample: ten operators; eleven non-operators 


Ist Trial 2nd Trial 3rd Trial 
(fast) (slow) 

Number correct Operators 13-1 (7-3) 14.2 (5-4) 
Non-operators 14-5 (3-2 17-5 (9-4) 

Standard deviation Operators 2.2] (0-85) 1.74 (0-51) 
Non-operators 1-89 (0-58) 1:60 (0-54) 

Mean Operators 0:33 (0-65) = 0-17 (0:33) 
Non-operators 0-39 (0-65) 0-11 (0-61) 


The same scores can be derived from the fourth trial in which the sewing machine was 
used. In this case, however, there are two other measures of performance available. 
These can be obtained from the tachograph records. The maximum machine speed 
during a response can be extracted. From these the mean maximum machine speed and 
the standard deviation of the maximum machine speeds during a trial can be calculated. 
All these scores and their standard deviations for this trial are shown in Table 2. It will 


Table 2 
4th Trial 
| Operators Non-operators 

Number of subjects 10 ll 
Number correct 20.4 (4-2) 12.5 (3-5) 
Standard deviation 1:29 (0-10) 2.08 (0-71) 
Mean i — 0:09 (0-35 0:76 (0-82) 
Mean maximum speed obtained* 64-7 (7.9) 58:2 (10-7) 
Standard deviation of maximum speeds 9-6 (1-7) 13.2 (4.0) 


* The speed units are such that the maximum possible machine speed is 100 units. 


be seen that, at this task, the machine operators, as compared with non-operators: 
(a) achieve a greater number of correct responses (t=415, p < 0-001); (b) achieve a more 
consistent response (t=313, p <0-01); and (c) achieve a response which on average is 
more correct (1=2-93, p <0-01). The machine operators also achieve a higher and more 
consistent maximum machine speed, but these differences are not significant. Individual 
differences between members of the group are less in the case of operators. That is, all 
the operators have about the same score by each measure. Of the non-operators one or 
two are about the same as the operators, but other non-operators are poor by comparison. 

The means and standard deviations of the various scores obtained during the three 
trials using the foot-controlled Morse key are shown in Table 3. There is no significant 
difference in any score i and non-operators. Comparison with Table 1 


Suggests that there is little diffe: ence between performance with the hand and with the 
foot. 


Table 3. Number in sample: ten operators; eleven non-operators 


Ist Trial 2nd Trial j 

K (slow) (fast) HER 
Umber correct Operators 14.0 (6-1) 12-8 (4-2) 17.6 (5-6) 
St Non-operators 15-1 (6.8) 90 (7-1) 19-3 (64) 
andard deviation Operators 2-07 (0-17) 2.00 (0-66) 1-79 (0-32) 
En Non-operators 1-81 (0-58) 2.22 (0-69) 1-51 (0:50) 
Operators 0-36 (0-84) 1-07 (1-32) - 0:33 (0-66) 

Non-operators 1-18 (1-01) 2:37 (1-33) 0-17 (0-52) 


kf 


: 
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The final trial in this experiment involved hand control of the sewing machine. The 
results are shown in Table 4. In contrast to Table 2 it is quite clear that in this case there 


is no difference between operators and non-operators. 


Table 4 
4th Trial 

Operators Non-operators 
Number of subjects 10 11 
Number correct 16-1 (3-7) 14-9 (3-5) 
Standard deviation 1-62 (0-37) 1-85 (0-37) 
Mean = 0-05 (0-53) 40-25 (0-67) 
Mean maximum speed obtained T47 (1-0) 76:9 (3-5) 

6:8 (2-0) 8:0 (2-0) 


Standard deviation of maximum speeds 


V. CoNCLUSION 


No difference has been detected between machine operators and non-operators in ability 
to make a precise and consistent short response by: (a) pressing the finger on a key; 
(6) pressing the foot on a key; (c) using the hand to control a sewing machine. In ability 


to make a similar response using the feet in control of a sewing machine, machine operators 


are significantly better than non-operators. 


VI. Discussion 

fer situation, the pre-transfer task consists 
hort runs of stitching within a more general 
(sewing machine operators) with 
thout previous training. Since 
Asks, it seems feasible 


s considered as @ trans 
nce in producing § 
Jves an experimental group 
oup (non-operators) wi 
ame sequence of experimental t 
these tasks. Thus there were effectively four post- 
transfer tasks. (i) The foot-treadle sewing machine. This involved using the same receptor 
and effector systems to make isolated responses which result in short runs of stitching 
(Table 2). (ii) The finger-controlled Morse key. This involved making isolated responses 
using different sensory cues and a different effector mode (Table 1). (iii) The foot- 
controlled Morse key. this case the effector system 18 unchanged but the receptor 
System is different (Table 3). (iv) The hand-controlled sewing machine. The effector 
system is changed but the receptor system is only partially modified (Table 4). শ্‌ 
The difference between the groups for (i) suggests that the element under investigation 
will transfer from a general serial skill to a more isolate situation. This is important 
since, as Bartlett (1948) has pointed out, the study of by the isolation re 
parts of the general task can be misleading. Confirmation that in this case the isolated 
‘Tesponse will transfer out of the serial skill is necessary before any further conclusions 


can be drawn. t J | 
i f hine-operators might hav' 

intr 0 Hf was Suggested that seWnt mac j ? 1 

In the introduction it was Sugs to this specific response which would function 


i hanism a: OPE Kf : 
acquired a central mechan! Ee, ‘rom (ii) there is no evidence to support the 


ind tly of peri heral mec. ; : | 
ont SUE hin Tt remained possible, at this stage, fable fechas 
i ving either the effector or receptor system un- 


্‌ ; lea 
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of about 20 years’ experier 
skill. The experiment invo 
previous training and a control gr 
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transfer. It seems then that this particular motor skill is very sensitive to changes of 
the receptor and effector modes. 

This approach to the problem of transfer is related to the classical analytical method 
first developed by Poffenberger (1915) and Wylie (1919). These and later experimenters 
have concluded that useful generalizations concerning transfer can be made in terms of 
response and stimulus similarity. The change of terminology from stimulus/response to 
receptor/effector emphasizes the importance of considering how the subject acts rather 
than what the action achieves. The consideration of transfer in terms of stimulus and 
response has led to the relative neglect of the specific information channels which are 
utilized and the amount of ‘coding’ of information which is necessary to carry out the 
task effectively. Thus some experimenters have dealt with situations in which visual 
symbols are used to evoke a linguistic response (learning of nonsense syllables) while 
others have used visual displays which require merely a direct motor response. The same 
stimulus/response conceptual framework is applied. Yet in the former case the information 
is quite strictly channelled in and out with the highly practised visual and vocal systems 
50 that any transfer effects which occur are almost certainly central in origin. In the case 
of motor skills where there is a great variety of sensory cues available it seems unlikely 
that the situation can be understood unless attention is paid to the particular ways in 
which the peripheral systems are being utilized. 

To return to the experiments described above, it will be noted that many years have 
passed since the operators actually learned their pre-transfer task. It seems reasonable 
to assume that in this case we are dealing with the transfer of skill as such and not with 
the mixture of this and transfer of learning how to learn’ which has confused the results 
in most experiments where all the transfer tasks are learnt in the laboratory within a 
short period. These experiments can be regarded as further evidence to support the 
hypothesis that the large transfer effects which are normally obtained in the laboratory 
are largely dependent on the transfer of learning technique rather than the utilization 
of particular stimulus/response mechanisms. This may be of some practical importance, 
since the present rate of technical change in industry is increasing the necessity for 
Workers to change their skills. If the above hypothesis is valid they will not gain much 


assistance from positive transfer, but at least the old skill will not impede the learning 
of the new one. 


The research was sponsored by the Department of Scientific and Industrial Research/ 
Medical Research Council Joint Committee on Individual Efficiency in Industry, and 
financed from Counterpart Funds derived from United States Leonomic Aid. 
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A NOTE ON THE ROLE OF ‘GUIDANCE’ IN LEARNING 


By J. M. voN WRIGHT 
Institute of Psychology, University of Helsinki 


‘The traditional experiments on ‘forced correct responses’ as a method of guidance have indicated 
that its facilitative effect on learning is rather small. It is suggested that this outcome of the experi- 
ments was mail jects during the guided trials got little or no information 
as to the location of the cl i hoices at these. An experiment is described 
showing that when such information is provided, ‘forced correct responses’ may be a very efficient 
form of guidance. The importance of infor it possible errors for the functional discrimination 
of the correct responses is briefly discussed. 


I. INTRODUCTION 

ith the efficiency of various kinds of guidance 

the learner does not discover the solution 

of a problem or the most efficient Way of performing a task independently, errors being 

minimized by guiding the learner—Wholly or partly—through the correct responses. 
ltogether during a part of the learning 


In several experiments errors have been prevented al 
ed tO make only correct responses. 


period, the subject being forced K hl 
These experiments have mainly been carried out using stylus mazes. The typical 
procedure has been to guide the subject along the correct path from start to goal during 
some stage of learning and then to discontinue the guidance, leaving the subject to 
practice for himself until the criterion is reached. The main modes of ‘forcing’ the 
ave been (a) mechanical guidance, by blocking the entrances to 
1923); (b) manual guidance, the experimenter guiding manually 
ect path (Ludgate, 1923; Melcher, 1934; Wang, 1925; Waters, 

the experimenter telling the subject what moves to make 
1g, 1925). The results fr 


he maze (War om the various experiments are 
ent showing that guidance in most cases is favourable to learning, 


i E f i; Le 
with an increase ft of guidance, and decreasing 


1 concerned Ww 


A number of studies have bee 
With guidance 


in perceptual-motor learning. 


the blind alleys (Koch, 
the stylus along the corr 
1930); and (c) verbal guidance, 


while traversing t 


in fairly good agreem | 
its relative effectiveness decreasing 
ib is i i oni 85 (ct. 

the earlier it 18 inserted in the learning proces: ! 
obtained with a small amount of guidance during the very early trials. ha হা 
under favourable conditions the facilitation due to guidance Was I to ) নান slig : 
and in no case could it to any major extent replace ac y the task to be carne 

?, For example, even when Subjects were glven forty or eighty initial 
y i trials without any 


by ‘trial and error . GONE 
; 4 " the average in 37:5 

1 a maze which was learned on 
guided trials of than seventeen trials to reach the 


guidance, they still required (on the average) me 


iter যা oe freely (Waters, 1930). | 
Yn ae slave aay me + further comment mn text-book chapters 
ill w 


These results are 50. (op Trion, 1952; Wolfle, 1951). In view of this 
on the economy of learning (e.b- a iO various training procedures, it may be of some 
an) of ke 2 gp that an important limitation characterized the experimental 
interest to point out that নী Tunis Fie guide d trials the subjects নট 


i i i bov' 
roced n all the studies cited a h f J 
Pp ure i 0 information 28 to the location of the choice points and the possible 
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choices at these. The movements required to trace a maze are generally quite easy to 
perform once the maze is adequately structured perceptually. Usually the choice 
in a maze serve as ‘reference points’ for the organization of the pattern to be LEBER 
When clear-cut information about these points is omitted, it seems likely that forced 
correct responses serve to facilitate the general orientation toward the goal as well as 
the building up of a general ‘picture’ of the true path, but a more detailed organization 
becomes difficult in the absence of such information. 

Most experimenters in the field of maze learning agree that subjects preferably ! 
most types of mazes by a ‘verbal’ method, and that this generally is by far in 
efficient way of dealing with a maze problem (cf. von Wright, 1955). Taken by itself, 
the correct path is mostly a rather complex affair and it is comparatively difficult ৮ 
learn as a purely ‘motor’ sequence. But even those subjects who learn by a motor methoc 
do not normally learn to perform the sequence of movements along the correct path tr 
a serial skill which may be correctly executed in the absence of appropriate externa 
guiding stimuli. This is indicated, inter alia, by the fact that when subjects who Have 
learned a complex maze are asked to draw the correct patterns on a blank sheet of Ef 
On reaching the criterion, the reproductions made by subjects using a motor method 0 
learning are on the average even more inaccurate than those drawn by subjects bred নর 
verbal method. Irrespective of the learning method employed, the absence of a fixed K 
of reference points will thus presumably make the task difficult to structure. The Ue 
may, of course, try to learn all the characteristics of the path (many of which are irrelevan 
to the subsequent correct performance of the task), or he may act on the expectation 
that only some particular aspects of the path (e.g. the direction of the turns) are of im- 
portance, while disregarding other aspects such as the distances between the turns. 
However, if information as to the choice points and the possible choices is supplied, the 
task is much simplified in that the subject knows what characteristics of the path are 
the relevant ones, and can concentrate on learning only these. In other words, the TNE 
of possibly relevant information is considerably reduced. In addition to this, such in 
formation presumably increases the discriminability of the correct responses, as these 
are ‘reinforced’ as being the correct ones out of sets of specified alternatives. it 

It is thus Suggested that ‘forced’ correct performance of a maze task is a fairly in- 
efficient form of guidance as long as the task cannot be adequately structured perceptually 
(or verbally), that the conditions in the traditional studies of guidance were rather 
unfavourable to this ‘structuring’, and that Ziving the subjects information about the 


II. EXPERIMENTAL APPARATUS AND PROCEDURE 
4 detailed description of the ap 
elsewhere (von Wright, 1955). 
Units separated by short straig 
Presented to the Subjects 
With a stylus through an 
Was 2 em. wide, Ppermitt 
Were made from the sa 


Paratus and general procedure used has been reported 
Briefly, patterns consisting of twelve diamond-shaped 
htways were drawn on strips of paper and repeatedly 
On a revolving drum. The subjects traced the moving pattern 
aperture in a screen Placed in front of the drum. The aperture 
ing only a part of a unit fo be seen at a time. All the choices 
me spatial point, and (as the speed of presentation was constant) 
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at equal intervals. The time interval between any two successive choices was 1-75 
the total time per trial being 21-8 sec. Between successive trials there was t eR 
10 sec. The split-half reliability of the task, errorson oddv. even trials (guided iil ন 
exceeded in each case 0-92 (uncorrected). The correct pattern was TE SOL ET 
and the learning criterion was two successive errorless trials. 
Sixty undergraduates, unfamiliar with learning experiments and with the probler 
studied, served as subjects. They were randomly divided into three groups. In a 4 
(control) the subjects learned throughout by the anticipation method. When i cl 0 
had been made, information about its correctness was given by two red lines drawn a 
the wrong path. Both experimental groups received four initial guided trials, after which 
they immediately continued to learn the task by the anticipation method under conditions 
identical to those of group A. In group B (guidance ‘with information’) the subjects 


I 


45 mm. 


+ 


A B [0 


art of the pattern as presented under each of the three experimental conditions. 


Fig. 1. ADP: 
n during the guided trials about the location of the choice 
at these. This was achieved by using the same pattern 
that was presented to the control group, but drawing the red lines indicating wrong 
choice close to the choice points where they could be seen prior to the moment of (overt) 
choice. In group © (guidance “without information’) the subjects were presented, during 
the guided trials, with the correct path only. The differences between the three conditions 
can be seen from Fig. 1 in which is shown a portion of the pattern as presented to each 
of the groups during the four first trials. After the fourth trial, the pattern ‘A’? was 
presented in a similar manner to all subjects. Non-correction procedure was employed 
throughout. The instructions were the same for all groups, apart from an additional 
clause in those given to groups B and C, in which the subjects were told that they (in 
group B) would be forced to make only correct choices during the initial trials, or (in 
group C) would be presented with the correct path only during these trials. No infor- 
mation about the shape of the pattern was given in the instructions. 


were given full informatio! 
points and the possible choices 


Results 
res for each group are presented in Table 1. For 
ven separately for all trials and for the unguided 
ontrol group (A) the errors made during the four 


first trials have been excluded in order to make the three groups comparable, as no 


errors could be made during the guided trials in groups B and C. (The mean total error 
score for group A was 98-6.) The time scores are not presented, as they—the task being 


paced—are strictly parallel to the trial scores. 


The mean trial scores and error sco 
groups B and © the trial scores are gl 
ones only. From the error score of the ¢ 


9-2 
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In all scores group B (guidance ‘with information’) was very much superior to the 
other groups, while C (guidance ‘without information’) was to a less extent—but still 
significantly—better than the control group. Forced correct responses ‘with information’ 
could in fact wholly replace any trial and error learning; out of ten subjects who were 
given twelve guided trials under condition B, eight were subsequently able to perform 


the task by the anticipation method (condition A) without making a single error. The 
results are thus in agreement with the prediction. 


Table 1. Mean trial scores and error scores 


Trials 
Errors 
‘Total (after fourth trial) 
CC — — Unguided cততc— — — 
Groups MH G M M a 
A 24-25 7-61 — 76.30 37-17 
B 10-45 5-22 0:45 15-80 15:38 
[0 18:80 413 14-80 52-15 26:02 
Differences 
A-B t= 6:52 6-56 
P= 0-000 1 00-0001 
A-C t= 2.74 2:29 
P= 0-01 0-05 
B-C t= HAT 11 
p 00-0001 0-0001 


HI. Discvussrox 
Under the conditions of the present experiment forced correct responses facilitated 
learning much more when information about the choice points and the possible choices 
at these was provided than when it was omitted. In the latter case the subjects only 
got ‘undifferentiated’ information about the correct responses, and had difficulties in 
identifying these responses later when they appeared in the context of a set of fairly 
similar alternatives. Presenting the correct alternatives as contrasted with the wrong 
Ones served to increase their subsequent identifiability, and provided the subjects with 
clear-cut points of reference. 

Although the experiments discussed have been concerned only with maze learning, 
the principles involved seem to have a more general applicability. A number of tasks 
are similar to the maze task in consisting of part-activities which in themselves are 
fairly easy, the main difficulty being to discriminate functionally between correct and 
incorrect alternatives at successive points of the performance. Here information about 
alternative ‘wrong’ cues (or Possible wrong responses) while the subject is guided to 
perform the task correctly serves to indicate which are the dimensions of variation to 
which the subject should learn to respond differentially (or where the response should 
be a particular one within a set of similar responses and not any one of this set). Looking 
at the problem more broadly, such information may, in a variety of situations, serve to 


facilitate the discrimination of ‘cue’ stimuli. Thus it was found by the writer in experi- 
ments on concept formation in children and 


in adults, that the more extensive the infor 
more easily were the correct cues discrimi 
However, the available data do not permi 


the complex visual discrimination learning 
mation about possible ‘relevant’ errors, the 
nated from any new alternative Wrong ones. 
t any extensive Zeneralizations, and there are 


#) 


i 
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some obvious limitations to the usefulness of ‘forced correct responses with information’ 
in the present sense, as a method of teaching, in particular when applied to the tending 


of motor skills (cf. Welford, 1951). 
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ATTENTION TO CHANGE, CONDITIONED INHIBITION (sp) 
AND STIMULUS SATIATION 


By D. E. BERLYNE 
Psychology Department, U. versity of Aberdeen 


Berlyne (1951) reported an experiment on attention to change. Human S’s were first 
subjected to a habituation phase, in which they had to make key-pressing responses to 
@ series of homogeneous visual stimuli. They then underwent the experimental phase, 
in which they had to make choices between responding to stimuli of the same sort as 
before and responding to others of a different shape or colour; they showed a tendency 
to respond more frequently to the novel than to the familiar stimuli. 

A further experiment has since been performed with a view to investigating some of 
the questions left unanswered by the previous study. In the experimental phase of the 
latter, the novel stimuli always appeared at the same place for a given S. It is possible, 
therefore, that he kept watch on that Place in a way which accounts for the greater 
probability of responding to novel stimuli. One purpose of the present experiment was 
to show whether attention to change occurs when novel and familiar stimuli may appear 
at the same places, in which case a preference for responding to novel stimuli must be 
due to processes (which may include receptor adjustments) coming into play after the 
stimuli have been presented 

Another object of the experiment was to test predictions from two possible explanations 
of the phenomenon. Berlyne (1951) hypothesized that Hull's ‘conditioned inhibition 
(sI2)’ was responsible. This is a learned and hence permanent inhibition affecting a 
particular S—R bond. On this hypothesis, the attention-to-change effect should be just 
2s strong if 24 hr. elapse between habituation and experimental phases. An alternative 
concept that might be invoked is ‘stimulus satiation’, introduced by Glanzer (1953) as 
2 factor assumed to underlie the rat’s Spontaneous alternation in the T-maze and taking 
the form of a reduced tendency to make any response to a recently exposed stimulus. 
A similar temporary stimulus-specific inhibition (to use Hinde’s (1954) terminology) 
figures in Broadbent’s theory (1953). Attention to change, if it is due to such a factor, 


should be just as strong if the responses performed in the habituation phase differ from 
those performed in the experimental phase. 


PROCEDURE 


The 8S sat facing a vertical wooden board, about 4 ft. 6 in. away, with four 21 in. square 
apertures, numbered 1-4, in a horizontal line at about eye level. A circular spot of 
ted or white light, ce. fin. in diameter, could appear in the middle of each aperture. 
A Palmer timing unit made such stimuli appear for 5 sec. with 5 sec. intervals. S's 


Tight hand rested on a board with four Morse keys, numbered 1-4 and arranged in 
An arc. 


There were thirty S’s, 


taken from th i d- 8 
Aided ito Lee i © first- and second-year Psychology classes, and 


of ten as follows. 
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(1) The immediate-same (IS) group first underwent a habituation phase with stimuli 
of one colour—red for five S’s (the ‘red subgroup’) and white for the remaining fiv' সঃ 

(the ‘white subgroup’). A random sequence of sixty stimulus patterns was SD 
d thirty consisted of twelve single stimuli (three in each ot 


Of these, the first and secon 
the four positions) and eighteen stimulus pairs (three in each of the six possible pairs of 


positions). When a single stimulus appeared, S was to press its corresponding key. When 
two stimuli appeared, he was to respond to either but not both, in fact a the one he 
noticed first. 
«Bball tet Tals followed the experimental phase, in which 

L 8 . Eighty stimulus patterns were presented, of which 
each successive twenty Was made up of eight single stimuli (four of each colour distributed 
equally among the four positions) and twelve pairs consisting of a red and a white stimulus 
(each of the twelve possible combinations of positions was used once). The task was as 
before. 

(2) The immediate-different (ID) group had the same procedure, except that a different 
task was imposed for the habituation phase. S was told that either one or two lights 
would appear at any one time, and he was instructed to voice a guess during each interval 
with respect to the number that would appear next. In the experimental phase, which 
followed immediately after, the key-pressing task was used. 

(3) The 24 hour—-same (245) group had exactly the same treatment a: 


except that approximately 24 hr. elapsed between the two phases. 


S the IS group, 


RESULTS 


the mean num 
and 26-4 for the ‘white subgrou 
e-tailed Wilcoxon test, T=16 and 
therefore, to affect the choices 
] rather than to familiar 
y consequently 


In the IS group’s experimental phase, ber of choices in favour of red 
stimuli was 20-4 for the ‘red subgroup’ p’, as compared 
with 24 to be expected by chance. According to a on 
p <00l. The colour used in the habituation phase seems, 
made in the experimental phase. A tendency to respond to nove 
stimuli is thus confirmed in the conditions of the present experiment and ma 


be attributed to factors occurring after the onset of the stimuli. 
f novel stimuli made by 


The mean number of choices (out of forty-eight) in favour 0 
the IS group (27-0) is significantly greater than the mean numbers made by the ID group 


(21.0) and the 248 group (22-9): t=2°10 and 2-24 respectively, d.f.=18, and p< 0-05 
in both cases. The hypotheses that a 24 hr. interval or a change of response between 
phases will not diminish the attention-to-change effect can thus be rejected, and ex- 


planations in terms of slr or stimulus satiation alone are not borne out. 

The failure to find support for the stimulus-satiation theory is interesting in view of 
several experiments on maze alternation in the rat (Walker, Dember, Earl, Fliege & 
Karoly, 1955; Kivy, Earl & Walker, 1956; Dember, 1956) which cast doubt on its 
generality. The rat appears to turn away from stimuli which it has recently encountered 


in the same contest. 
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A NOTE ON THE FALLACY OF THE 
‘PHENOMENOLOGICAL FALLACY’ 


By J. R. SMYTHIES 
Psychological Laboratory, University of Cambridge 


ciousness a brain process?’ Place (1956) claims 


In a paper in this J ournal entitled ‘Is cons 
that physiologists such as Sherrington, who have recognized the existence of mental 


(or psychical) Byents and physical events, have committed ‘a fairly simple logical error’ 
which Place calls ‘the phenomenological fallacy’. This mistake consists in supposing 
that ‘when the subject describes his experience, when he describes how things look 
sound, smell, taste or feel to him, he is describing the literal properties of objects ক 
events on a peculiar sort of internal cinema or television screen, usually referred to 
in the modern psychological literature as the “phenomenal field”’. The fallacy 
concerned is ‘the mistaken assumption that because our ability to describe things in our 
environment depends on our consciousness of them, our description of things are primarily 
descriptions of our conscious experience and only secondarily, indirectly, and inferentially 
descriptions of the objects and events in our environments’. Place says (1) that we do 
not describe things by first describing their phenomenal properties and then inferring 
their real properties from their phenomenal properties, and (2) that we learn to recognize 
the real properties of objects before we Can describe our conscious experience of them. 
We describe our conscious experience not in terms of phenomenal properties but, ‘by 
reference to the actual physical properties of concrete physical objects, events and 
processes which normally, though not perhaps in the present instance, give rise to the 
sort of conscious experience which we are trying to describe. In. other words when we 
describe the after-image as green, we are not saying that there is something, the after- 
image, which is green, We are saying that we are having the sort of experience which we 
normally have when, and which we have learned to describe as, looking at a green patch 


of light’ (p- 49). 
Now there are a nu 
I shall attempt to unra 
is describing some physic 
t we cannot cone 


nd mistakes in this argument which 


at it is false to say that when a man 
or his own sensations, 


mber of entangled confusions a 


vel. Everyone would agree th 
al object it is really his own experience, 
Jude from this that a man can never describe 


that he is describing. Bu 

his own sensations, or that when he is describing his own sensations he is really describing 
physical objects. For it is true to say that those professionally concerned with the analysis 
of sensation can take up what Quinton (1955) has called the phenomenological frame of 
mind and can use words to denote their sensations and can thus describe their sensations 
with no necessary reference whatever to physical objects. Furthermore, even when @ 
man is describing a physical object he is certainly also having sensations, which he could 
have described instead of the physical object, if he had adopted the special phenomeno- 
logical frame of mind and used the ‘sensible object’ language (or the ‘sense-datum’ 
language) instead of the physical object language. Now it is perfectly true that the 


physical object and the sensible object languages contain many words in common 


(e.g- ‘red’, ‘round’, ‘ticklish’, ete.), but these words are used in each language in perfectly 
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specifiable ways. For instance, ‘this sense-datum is red’ describes a fact of direct sensory 
experience; ‘this material thing is red’ may be used in a situation where a certain physical 
object evokes red sense data in the visual field of people under certain specified physical 
conditions (e.g. the light must be white or red and not blue or green, the person must not 
have taken santonin, etc.). It is also true that these words have been learned in the 
context proper to the use of the physical object language and not the sensible object 
language, for we usually teach children the use of words by showing them physical 
objects. But this fact has no logical significance, for it is only contingent as the following 
examples show. 

(a) A mother could always teach her children the names of colours by reference to 
after-images and not objects. She could ask her children to look at coloured lights and 
could say of each after-image as it appeared ‘that’s blue’, “that’s green’, etc. The child 
could then use these words to refer to the colours of physical objects. Furthermore, a 
child could learn the proper use of ‘green’, for example, without ever having seen any 
green light or green physical object. All we would have to do would be to bring the child 
up in a red light, and then at a suitable age ask the child to look at a bright red light and 
say of the resultant after-images in the complementary colour ‘that’s green’. Tt seems 
plausible to suggest that after this instruction the child should be able to name correctly 
any green physical object shown to it in a white light. In which case Place would have 
to say that whenever the child subsequently looks at a green object and describes it as 
green, he is only having the sort of experience which he had learned to describe as green 
when looking at a green after-image. So his argument against the thinghood of after- 
mages cannot be upheld on these grounds. 

(b) Secondly, can we doubt that had hallucinations been very much commoner than 
they are, and many of them collective (as some are even now), that in this case the use 
of many words would have been obtained in their sensible object context and not their 
Physical object context? 

Now it is clear that the question as to whether an after-image is a thing (or an entity) 
or not depends on what we mean by ‘thing’ (or an entity), and we can construct our 
definition of ‘thing ° 80 as to include or exclude after-images as we wish. However, it 
RE to ask if a scientific explanation of perception should contain ‘after-image’ 

asic term. In other words do we observe after-images? Do after-images have the 


if an after-image is not a thing, is it so confoundedly thing-like? And if the answer to 


SUES tie চি » What is going on when a person claims to be 
erVing an after-image? A behaviourist account would run as follows: ‘When a man 


Lo speech centres via the computing and communicating mechanism connecting the 
ie Thus SBT Holses are made that may be depicted by the symbols “T am seeing an 
Ee + On the other hand, no such utterance may be made at the time, but a 
Ty trace of the reverberating activity may be laid down so that an subsequent 
statement “Last Weel I had an after-image” may be made,’ 


“J 


~— ই 
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The organism should not issue th m 

fl ; 1 e symbols ‘I am 0 i 

an after-image’, or even (vide Place) “‘T am now having the sort of ete tell 
a 


would have had had I looked at such and such a light’, but only ‘I am now making thi 
hat I would have made had I been observing such-and-such a le 
ght’. 


gunt states that images 


the mind and do have the properties that they appear to have. 
Now it is not necessary to discuss here which of these two accounts is correct. I only 


wish to point out that neither makes any logical mistake. They are equally valid 
ontologico-empirical statements. One says there are only physical objects. The Us 
says there are physical objects and images. The only way in which we could ety 
decide between them would be by experiment. IT have suggested elsewhere (1956) 
this problem could be approached. 
Now Place says that an after-image is not merely what a red light of a certain Rnd: 

cen it, but that in the case of the after-image we are 


would have looked like had we 5e 
ould have had if we had looked at a 


having an experience similar to that which we Ww! 
certain light. To this we can say that it is difficult to see to what this term ‘similar 


experience’ refers in such a usage. ‘Experience’ usually refers to events experienced 
For example, in the common-sense usage, TI had a similar experience ten years a 
means. that ten years ago L observed and lived through certain events of similar kind 
to those under consideration; OF, in the technical phenomenological usage, it means that 
certain phenomenological (experiential) events occurred ILINY BETEE fields ten years ago. 
But it seems odd to say that we couldhave ah experience of nothing. Surely to experience 

t to have an exp 


events in their mechanism. 


sort of statements t 


The alternative acc are a part of the fundamental furniture of 


erience! Surely 2 Sensory experience is nothing more than 

events, i.e. the causal processes of perception both outside and inside 
d use of ‘experience’ (‘I have had some interestin: 

) and certain experiential events in the technical Chel Le: 

hs would surely be a mistake to say that we are dealing with 

so that we could logically have no events and yet 


logical use 0 
the causal chain an k 
ior this 1S clearly the same category mistake that Ryle claims the 


d’. To this Place might reply that, in the case of the 
ere going on to cause the experience. But surely 


nothing is no 
a certain group of 


the organism in t 
time’ 


have an experience. F 
over “mI 


Cartesian dualists make over oe 
rebral events W 


i tain Cre E 
re Nr a misleading to speak of cerebral events, or of events in the perceptual 
পল Y ঃ i using (Or being correlated with) the ‘experience of nothing’ when the 
AniSMs, 


ন Ef AOR hysiological causal chain. The physiological causal 
o! ience a the oxperience—it is the experience. In which case, Ww? do not have 
in canno ‘nce at all but only the language of the radical behaviourist 


to use the language 9. 
theory inly false to 
ls 5 that, when peo Je are describi 
€ tha ain VY bo EY BCR re describin 
Le: - ne ns to Healy ibing their sensations. But it is also false to রি 
physical things, ত describing their sensations, they must really be describing the 
:. sensations, or the sort of things that would be 


bet per ঠয Jl Jated to 
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physical thing a i gations, a d so on. Furthermore, itis a contingent fact that 

causally relate 9 be reference to physical objects and we can easily nadine 

the use of Words 3° where this would not be 50. © 
tement ‘there are after-images and they are green 


t lenst instances 
at lenst some 1 NE the State : ee 
rom GDY logical fallacy but it merely expresses one particular 
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ontological theory about images, and the statement ‘there are no after-images’ merely 
expresses another ontological theory about images and neither can be proved or disproved 
on logical grounds alone. 


I am most grateful to Prof. O. L. Zangwill, Mr James Thomson and Mr Richard Gregory. 
To them are due whatever backbone or finesse this note may have. 
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A Study of Thinking. By J. BS. BRUNER, J. J. GoopNow and G. A. A J. New Y 
Wiley; London: Chapman and Hall. 1956. Pp. xi+330. 44s, Ee Maiag 


This book must be reckoned one of the most important contributions yet v 

formation. Tt breaks away completely from the problems which A ts 
in the twenties and thirties (e.g. whether concepts can be formed unconsciously, what sort of ন 
accompany the formation of a concept, etc.); such problems have revealed their sterility. and have DE 
given a decent burial in the pages of Humphrey’s book on ‘Thinking’. The present GUO are of 
not the only workers in the field who are employing a new approach to the study of concept EE 
the book is very much the product of the zeitgeist, and draws heavily on concepts developed in EE EE 


theory and information theory. 
The question to which this book attempts an answer is ‘How do we form concepts?’ The authors have 
taking two important steps. First, they use 


gone some way towards giving anew answer to this problem by 
the rudiments of games theory to analyse what methods we might expect to be used in forming concepts 
and how these methods might be expected to vary with variations in the conditions under which concepts 


might be formed. The methods used to arrive at concepts are termed ‘strategies’. Secondly, in the 
experiments reported, the authors have developed greatly simplified experimental techniques which 


enable them to analyse the strategies with which their subjects are operating. 


The easiest way of illustrating these two points is to outline part of the experimental technique. 
An array of sixty-fo Jained to the subjects that each 


ur figures Was set out before the subjects; it was exp! 
figure exemplified one of two possible values of six attributes, and subjects were shown what these 
attributes and their va rm a concept; figures which 


Jues were. Subjects were then told that they had to fo) 
were an instance of that concept could be bute values. All subjects were 
then shown a positive instance of the concept, an. 


defined by certain common attri 
oncept by choosing further 
figures to see whether they were or Were not instances 0! 


d told to arrive at the ¢ 
f the concept. It should be noted that the great 
advantage of the experimental technique used is that, because the! 
concepts and all these are made clear to the subject before the start 0 


re are only 2 finite number of possible 

f the experiment, it is possible to 
perform the following types of analysis on the data: one can say how much information a subject can 
acquire by any given choice and compare this with the amount of information he makes effective in his 
guesses; knowing the choices 4 subject has made, it is possible to say what further choices would extract 
the maximum amount of information from untested figures and to see how far a subject's actual further 
choices satisfy the condition of obtaining the ¥ f new information; it is also possible to 


maximum amount 0! 
state how a subject's choices depart from random choices. 


The authors give & subtle analysis of factors likely to influence the pattern of s 
in addition to regulating t solution in a given number of choices, they 
ৰ 


the risk of failure to attain the correc mbe! C 
point out that certain 8 nd storing information (e.g. 


trategies can facilitate the task of assimilating a 
considering only one hypothesis at & time and relating information received only to that hypothesis), 
and they are able to show that 


a strategy which makes the assimilation of information easy is proportion- 
ately more successful as the experimental conditions render it more difficult to assimilate and retain 
information (e.g. they compare conditions Ww! 


here subjects can see the results of all past choices with 
conditions where they can no longer see the results of past choices but must store the information in their 
head if they wish to use it). 


As well as investigating ho 
investigated the strategies use 
negative examples of the concept are prese! 
to write down what they thin ncept is afte 


investigated the attainment 0 


uccessive choices; thus, 


attain a conjunctive concept, the authors have 
dd when subjects are given no choice of the order in which positive or 
sented to them; strategies are revealed by forcing the subjects 
r each example has been presented. They have also 
i. e. the formation of a concept consisting of a dis- 
junctive combination of attribute values. A further major novelty in their approach is that they attempt 
to investigate categorizing where the cues to be used in the categorizing Te only probabilistic. This, of 
course, has been done before, but the authors try to give a rationale for matching event probability in 
frequency of guessing the event, and to show under what conditions such matching takes place. 

be adopted, and the difficulty of 


A large number of Variables affecting the kind of strategy which will 
correct concept formation are subjected to theoretical analysis in terms of the concepts of games theory, 


yy Subjects select figures to 


nk the co! 
f disjunctive concepts, 
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and many ingenious experiments are reported to test predictions arrived at in this way. It is alg 
the authors and other recent workers in this field have opened up an entirely new range of rea 

a very promising field for further research. The authors make it clear throughout that the type RR 
retical analysis they are employing opens up far more problems than they have attempted to 50) | 
important point is, that by developing a new way of analysing the problem of concept formation and new 
experimental techniques, they at the same time raise new problems and provide a method for solving 
them. In a way, the sort of explanation given throughout the book is like the explanations of behaviour 
given in everyday life—the main explanatory concepts employed are aims and expected outcomes. The 
virtue of games theory is that it has provided a technique for the quantification of such concepts, and 
offers the psychologist some hope of being able to give this type of explanation and at the same time make 
more or less rigorous predictions. This book is the first large-scale attempt to apply this type of analysis to 
individual human behaviour, and to test the extent to which the facts of human behaviour can be fivted 
into the new conceptual framework; as such it is a portent of things to come. It suggests a way of dealing 
with those areas of behaviour which are too complex or about which too little is known to make it worth 
while casting hypotheses about them in a mechanistic or physiological form. 

‘The book has only one serious fault: the exposition is not always as clear as it might be, partly because 
the writing is often clumsy and partly because attention is distracted away from the main argument by 
@ series of comparisons with concept formation in everyday life which are often more misleading than 
helpful. For example, the difference between those who believe in localization of function in the brain 
and those who do not is far too complex for a comparison between the thought process of the two schools 
to form a good and helpful illustration of what the authors mean by wholist and part strategies. 

There is a 65-page appendix to the book written by R. W. Brown in which he attempts to show that the 
way of looking at concept formation developed in the body of the book can be applied to the formation of 
linguistic concepts and to the formation of concepts in the world to which words apply. Though he gives 
an admirably clear account of some of the psychological problems to do with language, the connexion 
between his account and the main body of the book remains tenuous, and little effort is made to show 
what light is thrown on the problems of language by using the theoretical analysis and experimental 


techniques developed in the remainder of the book. N. §. SUTHERLAND 


Perception and the Representative Design of Psychological Experiments. By Eco BRUNS- 
WIK. Pp. xii+154. University of California Press; London: Cambridge University 
Press. 1956. 37s. 6d. 


It is some slight consolation for the loss of Egon Brunswik that he should have left behind this compre- 
hensive statement of his views. No one interested in psychological theory can afford to ignore it, even 
though at times it may make unusually heavy demands upon his penetration and patience. For Bruns- 
wik could only express his ideas in the abstract idiom of a German philosopher, and the ideas themselves 
are not easy. His last sentence may serve to illustrate his style: ‘Preception, then, emerges as that 
relatively primitive, partly autonomous, institutionalized, ratiomorphic subsystem of cognition which 
achieves prompt and richly detailed orientation habitually concerning the vitally relevant, most distal 
aspects of the environment on the basis of mutually vicarious, relatively restricted and stereotyped, 
insufficient evidence in uncertainty-geared interaction and compromise, seemingly following the highest 
Probability for smallness of error at the expense of the highest frequency of precision.’ But abstract and 
clumsy though this sentence may seem, it is not the work of a man whose primary concern is to expound 
@ theory. Rather it is an effort to present the many-sided nature of the perceptual process as it reveals 
itself to a genuinely empirical study. It is we who become theoretical when we simplify our data in 
Lockeian or Gestalt terms. 

‘The book is divided into two parts, of which the first was printed in the Berkeley Symposium on 
Mathematical Statistics and Probability in 1949. The second part, entitled Perception, the Ecological 
Generality of its Distal Aim, does little more than develop and illustrate some of the earlier ideas. 
rr RE of the whole book is based upon the account of perception which has been quoted above, 

১) tence is studied adjective by adjective, it will be seen that a very wide range of experimental 
material is being taken int 


to account. i i Ison, d 
Weiner EEE BORG hose unt. Ames, Bruner, Erismann, Gibson, Helson, Lashley, Tolman an 


} Whose work is relevant. 
Now, if perception is th 


€ sort of thing it seems to be, then how can we study it? Brunswik rovides a 

] ৰ ডি s Y 16! provi 
loan) 5 of experimental method in psychology, and shows the defects of, on the one hand, the 
Xp ent with its manipulation of a single variable, and, on the other, the multifactorial 
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" with which the writers deal ha 
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tions which have been artificially randomized. If perception 
stimuli made us perceive instead of enabling us to perceive), 
then the first kind of approach would be appropriate, as, indeed, it still is in sensory physiology. If the 
chances and events of this world came along as systematically as the plots of an agricultural experi- 
menter, then we have statistical techniques which we could use. But perception and behaviour, and 
indeed the whole process of living, seems to fall somewhere between these two extremes of rigidity and 
randomness, and, on Brunswik’s view, we need a third method to handle the sort of data prevalent in 
biology. In spite of some ingenious approximations, Brunswik admits that, although we can point to the 
sort of method we need, we donot yet have the mathematical tools which would form an essential part of it. 
The further stages of the argument may seem open to criticism. If, as would seem to be the case, our 
perceptual world is an achievement made possible by cues which can deputise for one another and which 
may be differently weighted in every concrete preceptual situation, then the task of designing a ‘repre- 
sentative’ experiment appears to be impossible. Indeed, the whole distinction between an experiment in 
which the variables are known and controlled, and a real-life situation, tends to become blurred. Even 
allowing that we must sample a far wider range of possibilities than those normally present in a psy- 
chological laboratory, the decision as to whether a particular experiment can be regarded as ‘representa- 
tive’ seems to remain, to some extent, arbitrary. What we have instead is an observational approach, 
ble, but producing in the end a functional and descriptive account of 

is what we should aim at, and it is certainly 


nalysis. It may be that this i 
point of view of biological science as a whole. But one is reluctant to 


something worth doing from the 
accept the claim that this is the only way in which perception can be studied. 
One may gain much from this book without accepting its general thesis. The acuteness of Brunswik's 
analysis and the obstinacy of his struggle with fundamental issues arouses admiration. If the text may 
t is the writer who is to blame rather 


Sometimes seem perversely complicated, one is never quite sure that i l ! 
future psychology of perception can avoid dealing somehow 


than his data. It is difficult to see how any 
with the issues which Brunswil has raised. ECE DEEVEA 


approach, using analysis of variance in situa: 
were a purely causal affair (if. that is to say, 


using measurement where possi 
perception rather than causal al 


ality in a COUYy. By O. A. OssER and S. B. HamMoND (Eds.). 


London: Routledge. 1954. Pp. xxii + 344. 305. 
eser and Hammond. The second volume, to be reviewed later, 


‘This i. OV dited by © 

HEE EE. ere anal ty ina rural community. The studies were undertaken by the 
Department of Psychology at Melbourne University from 1947 to 1950 as part of an international study 

of communities and social tensions commissioned by UNESCO. $ y i 
In the preface of this volume, Prof. Oeser explains how successive class projects ES out by the 
Collective Behaviour course were used asa basis for much of the material and EG) EE 
tion. These studies were considerably enlarged and systematized on স ) 2 er 
available. In the first chapter, the authors explain the orientation of ৰ 00. Re ্ i i 
deal with topics concerned with the behaviour and outlook of UTE s in %ঃ ife LE ন) ! 
economic, ecological or political facts have been mentioned ODS in 80 Een i divi has:boe F 
RP rimarily ‘the inner, partly autonomous, psychological Struc Ee KT cerned with t tি 
Studied, ‘only i far as it affects their commor every day living and beliefs. We are on LES rE 
» ‘only in s0 far an with its remote or intrapersonal conditions. The problem 
jon of sociological facts, the enunciation 


de i 5 jour rather th: ্‌ 
terminants of social ‘three aspects’, i. e., ‘the enunciat! : 

ination of the way in which the psychological facts rest upon the 
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Sociological’. 

‘The book is divided into four secti 
other countries, his attitude to immigrat 
based upon data obtained from Gallup Po 


e Australian's attitude to his own and to 
his attitude to Jews. The description is 


ls and from studies carried out by the department. One of the 


i i f the existing di 
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Ey TS Tait based on a wide range of data. Tt suggests useful leads 
for future inquiry. 

The second section deals wi 
highly elaborate conceptual fra’ 
topological models used. ‘To te 
asked in a group test to note Ww! 
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ing to the reviewer at least, and rendered more so by the 
al ework, 128 1l-12-year-old school children are 
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listed: “Who usually does each thing, who helps, and who would never do it.’ They then go over these 
activities again and are asked the following: ‘It is quite likely that your parents do not always agree 
about all these things, so we want you to tell us how often they disagree.’ The child is given a choice of 
categories—Often, Sometimes, Never— which he is asked to tick. The items range from ‘Who decides 
when broken things should be repaired’ and * Which of your parents decides when to visit your mother's 
relatives’ to ‘Who decides how much money should be spent during the holidays’? No explanation is 
given for the selection of these activities, no doubts raised as to whether, for example, the child is really 
in a position to know who decides how much money is to be spent during the holidays. 

On the basis of the answers to this group test and with no further check by relating these answers to 
those obtained from parents concerning these activities, the families are divided into four groups: 
husband-dominant, wife-dominant, autonomic (where each marital partner has autonomous areas of 
control) and finally the syncratic co-operative household in which husband and wife act and decide 
together. Further, each family is given a tension index based on the number of times the child has ticked 
that his parents sometimes or often disagree. These data in turn are related to age at marriage, occupational 
status, as well as signs of early maladjustment in the child (obtained from interviews with the mother) 
and to present signs of maladjustment in the child. A tetrachoric correlation of 0-078 between mal- 
adjustment and type of family structure is reported. No doubts are expressed concerning the validity of 
this unusually high positive relationship. 

Some of the findings are both interesting and important, but to assess their value, further research 
would have to be done with techniques which depend less upon the child’s perceptions of the situation. 
It is a pity that no mention was made in this work to the relevant studies carried out by Fels or Symonds. 

‘The third section deals with the child and is based on tests given to the 128 children and on interviews 
with the parents of these children as well as on information collected from Kindergarten teachers on early 
training. These studies examine the behaviour expected of the child, and the techniques used in training, 
as well as the different roles which boys and girls are called upon to play. 

‘The school children are questioned on the same areas of behaviour, using Bavelas Home Tdeology 
questionnaire. Very interesting findings emerge, such as the relative degree of emphasis on conformity 
expected from boy and girl, the space of free movement allowed and the types of controls exerted. It 
would have been interesting, had time allowed, to relate the information obtained from parents to that 
obtained from the child. On the basis of TAT stories, the children were rated in terms of their adjustment 
to the family, a score which was then correlated to peer adjustment, to family tension and to family 
Structure. 

The fourth section deals with the place of work in social life, with class and family, with the relation of 
class membership to child training and with the effect of the individual’s perception of his class member 
Ship on his behaviour and on his views on a variety of issues. ‘This section is by far the best in the book. 
Tt shows the value of the multidimensional approach that has been adopted, namely, to collect a larger 
amount of data about the same families which makes it possible to determine the interdependence of 
attitude and behaviour. References to such obviously relevant studies as those of Havighurst and Davis 
are lacking. 

k ‘The book is undoubtedly valuable. It discusses novel techniques of inquiry and attempts conceptualiza- 
tion. It is also perhaps rash and somewhat uncritical of the instruments used. Nevertheless, despite 


these deficiencies, perhaps inevitable in a pioneer work, it will occupy a significant place among the 


studies of child training and family life. HILDE HIMMELWEIT 


The Social Problem of Mental Deficiency. By N. O’Coxyoxr and J. TizARD. London: 
Pergamon Press. 1956. Pp. viii+182. 30s. 


‘The main purpose of this book is to give a summary of the research carried out over the last eight years by 
members of the Medical Research Council's Social Psychiatry Research Unit. Drs O'Connor and Tizard 
a however, done much more than this in presenting the results of surveys and investigations within 
Re of carefully collated statistical material culled from public and departmental reports. ‘The 
BhElnd SA clear and well-written account of the present status of certified mental defectives in 
SOG $ El no other book where this factual material is s0 readily available or so clearly 
ক ন! ন itle, however, is not an entirely happy choice, for, as the authors admit, their studies 

ba cerned more with occupational than social problems, and further information about the 
HE of the mentally deficient person in the community is greatly needed. 

he researches have usually involved two main stages: first, a broad survey of the particular field. and 


\ 
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secondly, detailed experimentation upon & salient aspect of it. This has proved most fruitful. Unlike the 
medical investigations of the pathological aspects of mental deficiency, social surveys Have with the 
exception of the classical pre-war work of Burt, Lewis and Penrose, hardly been touched upon. In view 
of the radical changes in social and owing the war, a reassessment of this field was 
greatly needed. ‘The book gives an account of the prevalence of mental deficiency and the services 
available to deal with the problem. Psychometric surveys yielded the surprising information that about 

0 points on standard intelligence tests; 


half the largest clinical group, the feeble-minded, had 1.0.'s over 7! 
ft of mental deficiency has widened since the time of the Wood Report. 


this indicates that the legal concep’ 
Somewhat unexpected results also emerged from experiments on learning in imbeciles, and these have 


important implications for occupation and training centres. 
An account is given of various psychometric theories of stability and neurotic tendency among defec- 


tives, together with investigations into the prediction of occupational success; the chief finding was that 
tests alone are not valid predictors and that economic and social factors play an important part in 
Success or failure, aS would be expected. The section on occupational adaption in the community represents 
a beginning in a relatively unexplored field, but the findings must be regarded as tentative since the 
follow-up period was short. Certainly future work will have to concentrate more on this since most high- 
grade defectives are to-day dealt with not primarily because of occupational problems but on account of 


other social difficulties. The status of the imbecile in the community also requires further elucidation. 
vith experimental studies of occupational training, education and psychotherapy 


Part of the book deals w 
with unstable patients, all of which yielded hopeful results. The authors conclude with a chapter on 
administrative and legal implications and offer some stimulating suggestions for changes in our methods 
of dealing with the mentally deficient. This section is somewhat controversial, particularly the argument 
that a special Mental Deficiency Act is no longer needed and that those at present certified could be dealt 
with by other existing services. Hl k 
Partly because of the change in national socio-economic 
findings of the M.R.C. Unit and other research Workers, the approach to the ] 
deficient is changing, and the custodial attitude is gradually being replaced by a more remedial one, or at 
least one which concentrates its efforts un capitalizing on the assets of the subnormal and making the best 
use of limited potentialities. Drs 0’Connor and Tizard have demonstrated that this is a field in which 
social scientists can play an important and rewarding role. In a world where psychologists, psycho- 
therapists, physicians and educationists have been and are only too prone to write-off the subnormal as 
uninteresting diagnostically and unrewurding prognostically, this book provides LY refreshingly novel 
approach to the problem, and also & warning to those who are content to generalize on the basis of stereo- 
types which arose without mental observation in different socio-economic circumstances 
A. D. B. CLARKE 


adequate experi 
from those pertaining today. 


Mental Deficiency. By RB. F. TREDGOLD 


Cox. PP. xvit 480. 40s. 
Dr R.F. Tredgold has succeeded in carrying on a notable 
sented the point of view 80 well known since the first 
ings. In certain Ways, therefore, apart 
hors have not attempted to reorganize 


economic conditions foll 


background, and partly stimulated by the 
problem of the mentally 


and K. SopDY. London: 


Tredgold’s Teatbook of 
Baillitre, Tindall and 


In this ninth edition of his father’s EN 
tradition. With Dr Kenneth Soddy’s help he nas pre f 
edition, and found also in the late Dr A..F. Trodgold's on Vis 
from modernizing detail (e.g- in the chapters on Pathology), tie AY 
Tr Ce AE as an ent the previous (1952) edition in its treatment of 

e character and pres FI 5 oblem of mental deficiency. Some chapters, such as that 
psychology, and the social and administrate sur isi novel as compared with previous versions. 
on the Normal Mind an Br 7 follow previous trends relying on Spearman and McDougall. 

Discussions of Conation, Affect and es ind’, an Sntirely new approach to the problem of instability 
However, in the next chapter, ahcrd section entitled ‘Da jldren. This section reports some of 

in defectives is suggested by one jc of Roudinesco from Dr Soddy's Er book on Mental 

the early work of Spitz af a broad an Janation of ‘moral deficiency’ as 

Health and Infant Develop ৰ tS iS offered in these terms, but the more recent Work of Bowlby, and 

defined in the Mental Deficiency a6 “ontioned- No criticisms of the hypothesis of emotional depriva- 

Bourne’s Lancet (1955) article n° 

tion are discussed. ine the Sociology of Mental Defect in a chapter the latter part of which 

Dr Tredgold and Dr Soddy exam not mean 2 change of approach, and the stress is still on the problem 

Has beer reviesd. LHe ToS does Gen. Psych. 48, 2 
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of the presumed increased incidence of mental defectives. The opinions expressed by Dr A. F. Tredgold 
in the columns of the Eugenics Review for 1908 are found again in this chapter, namely, fear of the increase 
of mental deficiency and fear of resulting national degeneracy. The authors do not expect that euthanasia, 
sterilization or segregation will help to solve the problem, and they devote their last chapter to a limited 
survey of methods of treatment which may give hope for the alleviation of the symptoms of mental defect. 

This text needs to be assessed from the medical as well as the psychological point of view to do it 
justice. ‘The authors disclaim any intention of offering an adequate description of the psychology of 
mental deficiency, and do not present any results of current psychological research. Tts use to psychologists 
will therefore continue to be as a compendium of clinical medicine. In reading it, they must be careful 
to distinguish clinicalimpression from experimentally tested knowledge. In the field of mental deficiency, 


because of the lack of research, the former is often presented as the latter. XN. 0°CONNOR 


Studies in Feeling and Desire. By J. C. FLuGsL. London: Duckworth. 1955. Pp. xv+ 
200. 16s. 


In its ‘collected papers’ quality, this book resembles Hen and their Motives (1934) rather than Man, 
Morals and Society (1945). Yet, like all the late Prof. J. C. Flugel’s major works, there is a central unity 5 
in this instance it is one which will be familiar to those of us who had the good fortune to attend his courses 
on orectic psychology. It is ‘feeling’ (in the sense of pleasure—unpleasure) rather than ‘emotion’ which 
forms the central theme of these essays. The author is never happier than when dealing with the major, 
complex and subtle problems in this area; he examines their psychology with a surer touch than any other 
authority with whom the reviewer is acquainted. ‘ 

The five chapters comprise: 1, Sublimitation, its Nature and Conditions; 1, Teeling and the Hormic 
Theory; m1, I’ Appetit vient en Mangeant; Iv, The Death Instinct, Homeostasis and Allied Concepts; 
i A Quantitative Study of Feeling and Emotion in Everyday Life. ‘The first four of these papers are 
theoretical and Chapter 1v in particular has been considerably rewritten since its original publica- 
tion. In Chapter 1 the author deals with sublimation in relation to ‘more familiar’ concepts like association, 
learning and conditioning. The succeeding two chapters, replete with stimulating thought and insights, 
lead up to the treatment of the death instinct; this is considered in terms of the idea of such varied 
authorities as Fechner, Claparéde, Zeigarnik, Cannon (homeostasis), Wiener (Cybernetics) and Zipf 
(principle of Least Effort). In this fourth chapter and in Chapter m—the two which the reviewer found the 
most fascinating in a stimulating book—Flugel presents his own development of ideas deriving from 
James Drever (Sen.) concerning tension-reduction in its relation to the self-sustaining tendencies of 
motivation. 

In this book we meet some of Flugel’s most characteristic ideas and insights: his concern with formula- 
tion of laws of feeling; the principle of increase of satisfaction through inhibition (prominent in The 
Psychology of Clothes (1930) and Men and their Motives); his critical approach to Freud's concept of the 
death instinct, reformulated in terms of Cannon’s homeostasis; and his concern to integrate the researches 
ee and numerous other investigators of emotion and feeling, who worked under his direction. 
SS Tl book is its concern with definition and greater methodological rigour of the kind 
orl Es ike Ernst Kris and a few others, have sought to bring to psychoanalytic thinking. Ability 
sHaEhe a OS of both what Cronbach (Psychometrika, 1954) has recently called ‘Clinicia’ and of 
merely s BT El nee ie contributes to the strength of this book; its author does more than 
of fle i ol % e+ ge fluently; he writes with the authority of being himself an experimentalist 

ee i i with the scholarship of an historian of psychology. . 
পিং VE ন readth and depth of Flugel’s thought recommends this book; because of the richness of 
ard ৰ 5 mn. he reflection of its author's humanity, scholarship and wisdom, few Psychologists can 
STR read it. The appearance of this book marks the passing of a major psychologist, and reminds 

its author, John Carl Flugel, has for many reasons, a secure place in the history of the science. 


P. MCKELLAR 


D f 
velopments in the Rorschach Technique. Vol. nm. Fields of Application. By BRuxo 


Kr so ie 
OPFER and sixteen contributing authors. London: Harrap. 1956. Pp. xx +828. 50s. 


Because of the high 1 
evel s FRHm Ee ঠ 
Klopfer’ should EE ৰি ডল it was perhaps almost inevitable that vol. 1 of ‘the new 


pS ক disappointment. Unlike i PE" ! s '] 
1955, 46, 72-3) the A PP ent. Unlike its predecessor (reviewed in this Journa!s 
Tia OST nen be follows Very closely the current fashion for publication in symposium 

e there is a quite remarkable unity of theoretical orientation, the diversity of 
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treatment is at times disconcerting. particularly in the case of contributions which bear signs, as some 
do, of having been prepared for use in some other context. Further, not all the contributing authors 
write equally well, and the reader who is sensitive to language may find himself wincing from time to time. 
In his Foreword, Bruno Klopfer concedes the point regarding diversity: he also admits that he and his 
co-authors are ‘just beginning to pile up convincing evidence for the statements made’. Edwin Shneid- 
man, again, in his chapter ‘Some relationships between the Rorschach technique and other psychodiag- 
nostic tests’, opens with the remark that ‘the exact relationships among psychological tests are almost 
entirely a matter for future research’. The cynic will no doubt say that the truth of both statements is all 
t00 evident, and suggest that the present publication might well have been postponed. Tf one looks to 
the book for ‘all the answers’ one may be tempted to agree with our hypothetical critic. Nevg theless, 
its four parts, each devoted to a broadly defined ‘field of application’ (Genetic Psychology; Medical 
rial Psychology; Diagnostic Practice and 


Psychology; Social Psychology, Anthropology, and Indust 
not only in terms of Rorschach practice, but also in 


Projective Theory) contain much that is of value, 

relation to the general study of personality in its varying aspects. Particularly interesting, from both 

points of view, are Gertrude Baker's chapters on ‘Diagnosis of organic brain damage in the adult’, and 
Jatteris essentially 


Gertrude Mieli-Dworetzki’s on ‘The development of perception in the Rorschach’. This 
a research report with norm® nted and conservatively interpreted, 


tive data, which, while simply Prese! 
are adequate and convincing. 

A third disclaimer, amounting almost to 4 main theme of the book, is summarized (by Hedda Bolgar) 
in the concluding sentence of the last chapter: ‘we do not know too clearly what the boundaries 
are between the stimulus effect of the test material and the stimulus effect of the examiner... + ? This 
recognition of the test situation AS #4 social or even therapeutic relationship represents & considerable 
advance in projective practice, and forestalls a good deal of criticism impugning dubious reliability and 
validity. In this connexion the reader is referred to Shneidman's chapter, already mentioned. Contrary 
to beliefs entertained in some quarters, Rorschach practice does seem to be moving in the direction of 


behavioural analysis and away from arbitary Systems of interpretation {from ‘signs’. 
The book ends with an elaborately classified Bibliography extending to over 100 pages, 


‘Cumulative Indexes’ covering both volumes. 


together with 


B. SEMEONOFF 


ldren Scottish Council for Research in Education. 1956. 


Hearing Defects in School Chi 
Pp. x +112. 10s. 6d. 
Environment and the Deaf Child. BY STEVEN 

1953. Pp. xvit+ 113. 97s. 6d. 


In its latest publication, the Scottish Council is concerned wi 
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thes 5 5 The investigation revealed many points of interest, 
an e tects czinted for every ©. ook. Quite ap n aims and findings, this book is of 
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j ন, d; for example, the problem 
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were compared for each of the variables he proposed to study, his aim being to note any differences 
between the two groups on each of these variables. The variables were age at entering school, ability to 
communicate with the hearing and with other deaf pupils, educational achievement, social maturity, 
reading achievement, visual functioning and intellectual functioning. His conclusions for each item are 
briefly noted and discussed, and, in perhaps the most valuable part of the book, he discusses the argu- 
ments for and against the more controversial points held by other workers in the deaf field. The book is a 
careful but rather condensed study of the subject, and is suggestive rather than conclusive. Its 30 pages 
of bibliography will be of value to students in this field, and the book can be recommended as a useful 
synopsis of certain current problems in the education and upbringing of deaf children. 

The gpottish Council's book scores by taking a relatively limited problem and treating it thoroughly. 
Getz, on the other hand, seems to be less convincing, perhaps because of the extent of ground he covers; 
but his book is full of ideas, and it certainly reveals the liveliness and sharpness of the controversial issues 


which circulate in the world of deaf education today. H. H. HOOD 


Non-parametric Statistics for the Behavioural Sciences. By SIDNEY SIEGEL. London and 
New York: McGraw-Hill. 1956. Pp. xvii+312. 49s. 


The publication of this, the first comprehensive text dealing with non-parametric statistical methods, 
comes most opportunely at a time when the forthcomong Fifteenth International Congress of Psychology 
announces ‘Scaling methods and non-parametric statistics’ as one of its symposium themes. Dr Siegel's 
book, however, is more than a compendium of statistical techniques; it provides an exceptionally clear 
and stimulating account of the aims and methods common to all statistical treatment of psychological data. 

In his brief discussion of the theory of measurement the author distinguishes between four ‘Jevels’ 
of measurement, to the two more primitive of which the term is not, perhaps, usually applied. Measure- 
ment on the nominal scale would more commonly be described as classification, and that on the ordinal 
scale as ranking. It is with these types of measurement that non-parametric statistics is almost entirely 
concerned. Reference to the useful summary table of available statistical tests, which is conveniently 
printed as end-papers, shows that when one reaches the level of the interval scale (i.e. measurement as it 
is usually understood, though not necessarily with an absolute zero) available non-parametric methods 
cease, for most purposes, to be specially appropriate, in so far as they fail to make use of all the informa- 
tion contained in the data. Thus, there is no non-parametric measure of correlation which will handle 
data provided at the interval level; consequently, if the nature of one’s population distribution does not 
conform to the requirement of normality assumed in the use of product-moment correlation, one has to 
choose between forcing the data into form by adjusting one’s scale interval or losing information (and 

power’) by falling back on a non-parametric test based on ordinal measurements— alternatives neither 
of which will appeal to many psychologists. Since the orientation of the present work is almost entirely 
towards hypothesis testing as the primary function of statistical investigation, the drawback is not so 
serious after all, at any rate in this context. However, the researcher who has to handle interval-scale 
measurements which conform to unusual distributions (e. g. J-shaped) will be disappointed—having been 
misled, perhaps, by the term ‘distribution-free’, which Dr Siegel wisely avoids—to find that the range of 
Problems for which solutions are offered is very limited. Furthermore, one’s eye having been caught by 
the recurrent heading ‘ Example for large samples’, one learns with dismay that to the non-parametric 
Statistician a ‘large’ sample is one in the neighbourhood of 20. 

All this is intended not to imply criticism of Dr Siegel's excellent book, but to call attention to the as 
yet limited scope of non-parametric methods. It might indeed be preferable to make freer use of the 
term ‘ranking’ methods, as Kendall does— although this would not cover such techniques as the Walsh 
test for equivalence of related samples. 

HS Ny tables necessary for the application of the methods discussed are all contained in the 
LTE le to more than 50 pages. Ts have collected these, many of which have hitherto 
Y inaccessible, is in itself a service of inestimable value. B. SEMEONOFF 


Mr poorly Answer. By Micnsast Bury. London: Hamish Hamilton. 1956. Pp. 288. 


‘This is an account written by 
Manor, Kent, a school for ma 
vision and care. After fifteen 


Michael Burn of the work carried out in the residential ‘schoo!’ of Finchden 
lad justed adolescents, created by Mr Lyward and which is under his super- 
years of teaching experience, the helping of difficult boys became his lifework. 


bed 
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About forty youths, ages 15-20. live together at Finchden at any one time, some sent privately by 
parents, others paid for by the local authorities. The atmosphere is one of comparative freedom and little 
restraint in which the boys find respite from the various pressures of life, and gradually return to normality. 
Most of the boys have been under the care of different types of specialists, and seem to be sent to 
Finchden as a last and desperate resort. 
It is encouraging to find that, while some failures are reported, the majority of the boys who have 
passed through Finchden have made good in later life, and, in some Cases, have had distinguished careers. 
‘The book contains descriptions of the boys and their difficulties, and one senses their struggles, and the 
nterplay of personalities in the incidents and conversations recorded. One also catches glimpses, Now and 
again, of the seemingly casual treatment given by Mr Lyward, who gains the respect and affection of even 
oy ’s problems and treatment make instructive reading. 


the most hardened of boys. The details of one b. 
The book is not systematic nor factual, and the first few chapters are disappointing in that they produce 


a somewhat confused picture of Finchden Manor and of its inhabitants. Some of the later chapters, 
however, are clearer cut and of greater value to the specialist, for, in these, an attempt is made to sort 
out some of the impressions of the writer and to assess the treatment. One cannot but admire the hard 
work of Mr Lyward and his staff, which is so carefully, if rather picturesquely, described by Mr Burn. 
The chapters as they unfold tell the same kind of story that other fairly similar places tell of children and 


youths with difficulties which they are unable to overcome by their own efforts. The book, as @ whole, is 
of greater interest to the general reader than to the specialist. The latter, however, is happy to know that 
such excellent therapeutic work is being undertaken, and is appreciative of the manifold difficulties 
inherent in such a task. MARY COLLINS 


Unsettled Children and their Families. By D. H. Srorr. London: London University 


Press. 1956. Pp. 240. 16s. 

Ave popular appeal for Probation Officers, Social Welfare Workers and 
Kk analysis suggests the delinquent child and his background. 

sections, the first being an expansion and enlargement of two lectures 


around which, the author tells us, the book ultimately grew. In this first section an examination is made 
of the effectiveness in practice of the social theory of humanitarianist, followed by oriticisms 2 Hn 
present procedures for dealing with unsettled children. Tt is, however, questionable whether, ৰ bo6 kK 
designed for a wide lay public. it is profes: ional or suitable to present the author's criticisms his 4 
profession and their methods. One feels he is being less than fair to his colleagues. He stresses i bet 5 
deal with the family as & unit before We cam qividual child, and the importance 0. the study 


deal with the ind 1 f the sti 
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) commonsense and helpful adv’ 


ch ice. A further examination is made of 
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behaviour and delinquency. This is a very difficult task, by reason of the width of the field ; but if environ- 
ment is not only exogenous but endogenous where do the claims of heredity come in? ‘There is also a 
danger that the findings of psychology can be considered too simple and too direct. There are many 
controversial statements in the book, but it contains much commonsense and presents a realistic approach 
in trying to solve very complicated problems. J. 0. MAGEEAN 


Personnel and Industrial Psychology. Second edition. By Epwix BE. GHiseLL1 and 
CLARENCE W. BrowN. New York: McGraw-Hill. 1955. Pp. ix+492. $6.00. 


Those who know the 1948 edition will need to be told only that the book has been completely rewritten 
although the layout and chapter headings are similar; that there are completely new chapters on selection 
and classification and on social factors in industry; that more than a quarter of the references are dated 
1948 and later. 

Those who have not read the earlier edition will want to know a little more. ‘To my mind this 1955 
edition is the best text-book on industrial psychology, for several reasons. First, it is well written, all 
topics are clearly set out, classified and defined. Secondly, it is scientific in temper, general statements 
and advice strictly following on research findings, and claims and generalizations of others are always 
submitted to critical assessment; logic is shown to be still a powerful tool. Thirdly, wisdom and sense act 
as cement between the separate sections of the book. Fourthly, it is up-to-date but with no trace of 
finality about it; no impression is left on the reader that a third edition will be unnecessary. 

Examples of the authors’ manner and matter are as follows. ‘Discussions of fatigue are likely to be 
characterized by circular reasoning which completely invalidates any conclusions that are drawn.’ “It is 
not regarded as strange that a man will be motivated to avoid social contacts at breakfast time, while in 
the evening he actively seeks such contacts.’ 

The new Ghiselli and Brown, then, is the book for students who need a good survey of what personnel 
and industrial psychology is all about. Butitis more than that: because of its scientific basis, it could 
serve as an interesting introduction to general psychology. It is short on theory, but I could imagine a 
head of a psychology department finding parts of this book as starting points, check points or illustra- lj 
Hons to a study of theory in (say) social psychology. 

Such criticisms as this reviewer can make fall into two groups. One group were found, on examination, 
to be not criticisms of Ghiselli and Brown at all but of the present state of psychological research. For 
example, the chapters on interviewing and on training in industry are rather thin. This is not the fault 
of the authors but simply a reflexion of the state of knowledge on these subjects. The second group of 
criticisms can probably be ascribed to patriotism: there are plenty of quotations from early L.H.R.B. 
and M.R.C. work, but not, perhaps, enough attention paid to more recent British research. However, this 

"is rather an impertinent criticism of authors who cite nearly 400 references. DENIS MOMAHON 


The Psychology of Occupations. By ANNE Ror. New York: Wiley; London: Chapman 
and Hall. 1956. Pp. xii+340. 54s. 


The home-made blunderbuss, schizilly fired from behind a pillar in the cloister, has become quite a thing 
In recent years. We have discovered that, provided we are careful to shoot a reasonable number of 
victims—fairly well mixed, perhaps, but with no really troublesome nonsense about sampling—a couple 
of days of slightly chaotic field sport will probably yield sufficient good clean and cosy post-mortem fun 
to keep us and our students occupied for long enough. If we work busily—using appropriate methods, 
of course—out of the machines in our morgues will tinkle factors to suit all tastes, few or many, orthogonal 
or oblique. Nowadays nearly everybody knows that only what goes in can come out. All the same, 
a factor’s a factor. Tf we don’t happen to like the look of it when we see it, we can always give it another 
Pt and interpret it. 2 
ES i ও Is টিত Roe among thon ? Maybe: for in this book, which—shorn of its opening 
ossification ok hE j I Ne কলাত called implications —is a bold but unsuccessful essay in tie 
vo ideas EU gnted কা he succumbs in a big way to the temptation to Pigeon-hole them according 
STONES LEONG Set ees enthusiasts who appear to have got many of their initial questions 
little pointless. Then abe bes টং ন যা tour of some social anthropology; but this turns out to be @ 
greatly seized by SRE UE Re ত Ee Maslow and his basic needs, perhaps because she herself is 
id Or understanding, and is commendably keen to have a theory. 
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However, this too is a fl iling is qui 
HEI op, and the whole boiling 1s uietly thro 4 
Ee RES Cd Ig is q ly thrown ov erboard before the discussion on 
yr =! 
What Dr Roe is really out to do is to introduce us to an old friend in some new clothes. She categorize. 
and their ‘Jevel’. Groups of occupations are differentiated 5 


occupations according to their ‘group’ 
reference to their ‘primary foci of activity" (outdoor, business contacts, technology, service, and so on) 
The level of an occupation 1s determined by the skills it demands and the responsibilities it involves. 


In short, Dr Roe's scheme is built on the same basis as the one widely used in the Youth Employment 


Service in this country. 
But it is not a very satis! 
are; that she will soon see 


factory basis. We may hope that Dr Roe will soon become as tired of it as we 
b that most occupations are far too mixed to allow of their being regarded as 

belonging’ to this group or that group; and that she will shortly start thirsting for a classification based 
on. something nearer real life than her question-begging primary foci. It must be said, however, that of its 
kind her scheme is good; it is better thought out than ours; and what she has to say about it vill tiny 
have to be taken into accou tions until somebody comes along with So eThINE 


nt by classifiers of occupa 
fundamentally better. Her documentation is almost first-rate. 
be . ALEC RODGER 


The Psychology of Adjustment. (Second edition.). By L-¥. SnArFER and E. J. SHOBEN, Jn. 

Boston: Houghton Mifflin; London: Constable. 1956. Pp. xxi+ 672. 492s. 

For this second edition of his 1936 text, nOW extensively revised and rewritten, Shaffer has as his co- 

author E. J. Shoben. The book begins with a very good introduction to motivation, learning and conflict 

‘This is possibly the best section of t nm with an economy and clarity of style that serves as & 

der that difficult ideas need not be couched in difficult prose. There follows a discussion of 
escape, by illness and so on. The next 


welcome remind 

the major adjustive mechanisms; adjustment by defence, by 

section describes the way in which organic and cultural SEL dotermine PEC CE AC 

aed to dessripo and measure personality. This very useful section includes a chapter on Psychoanalysis. 

ENE EE describing how child-guidance clinics function, how psychotherapy works, and 

concludes with discussion i ; Eco yA AE 
UE above criticism and, quibbles apart, three points 


seem important enough t4 ion. ‘The authors dealin & quite satisfactory way with the psy cho- 
jc brain lesions, the a 


neuroses, but the psychoses, ttack disorders and the toxic states meet with 
scant consideration. “Tf these topics are outside the authors’ terms of reference this should have been made 
dledr; However, & tex S soever defined, should grapple with the 
problem of depre দা two to the subject is included. Yet the 
psychiatric clinics seem y depressed because they have failed to adjust, or have 
failed to adjust because they are de! ressed.. Finally, their several references to treatment leave one with 
the impression that if the patient is neurotic the treatment will be ES unless the illness is a 
psychosomatic one, when recourse to drugs or surgery is BE b ব্ over-simplification may accord 
well with the authors’ Ps. USHERS TET NE distorted view of 


gical analysis of maladjustment, 
jatric clini ital. 
the work BLY tric clinic and mental hospi / 
It will i Ne ন criticisms refer to putative Omissions. W hat has been said has been well said 
and well illustrated and 5 d provide an excellent introduction to the medical and non-medical 
student oF PAY ogy who in pecializing in this field. The references are fairly recent and a gratifying 
2 JAMES DREWERY 


ly a casual reference OF 


number of these cite British research 
The Soci. aio Of GEOLTE Herbert Mead. By ANSELM STRAUSS (Ed.). University of 
Social Psychology nf sity Press. 1956. Pp. xvi+296. 12s. 6d. + 


ambridge Univer 
EE - left but few publications behind him. He di 
When Gt t Mead died in 1931 he n. He did, however, 
Ee ls from them 2 group of students and colleagues compiled three BU 
4s 5 a iy Of Thought in the Nineteenth Century, and The Philosophy of the Act. 
, by ৰ্‌ 
In thi; Strauss has i ich i 
চু Ets কন socially derived through the meaningful gesture, which induces its performer to 
ption of the Se £ , Thi jevement of self-consciousness comes at the end of a long 
ignificance in philosophy of the evolutionary hypothesis. 


“take on the attitude © 
TOCES: i . ি 
R 8 of evolution, ng being determines its environment’. ‘Mental 


নন action ‘the livi 
In the beginning Wa lh 


Chicago Press; 


s the A‘ 
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processes are just those phases of conduct into which the self as an object has come to deepen and render 
significant our analysis and to make possible the rational solution of our problems.’ Mead as pragmatist 
is represented in the sections on ‘The Power of Mind’ and ‘Stages in the Act’. He was naturally interested 
in the nature of scientific thought, and when he deals with history as a science he equally naturally takes 
the line that all history is contemporaneous—the past is the setting for the present and changes with it. 
Two sections are devoted to these matters. 

‘These posthumous publications carry with them the defects of their origins. Since they were derived 
mainly from lecture notes, they are frequently obscure, sometimes incantatory, and all too often repetitious. 
‘These strictures apply least to Mind, Self and Society which is much the most coherent, and, indeed, a 
delight to read. The selections from that book have been checked, and they have been skilfully made. 
The other two books were not available. 

One complaint must be voiced. No references to the original volumes is made; we do not know from 
what page or chapter the extracts have been taken. Perhaps Dr Strauss has not incorporated the 
“generalized other’ of the world of scholarship, but to those who have the ommission is exasperating. 


However, Mead is too little known in this “ and we must be grateful to Dr Strauss for making his 


work available in a compact form. W. J. H. SPROTT 


Mental Health and Mental Disorder. By ArxoLD M. Ross. London: Routledge and 
Kegan Paul. 1956. Pp. xii4+626. 40s. 


In this book, Rose has collected thirty-eight papers from forty-six contributors. On the whole, it is an 
admirable piece of work and the editor and eight subeditors deserve our thanks for what is, undoubtedly, 
the best available reference book on the sociological aspects of mental disorder. A quarter of the selections 
were written especially for this volume, and the rest with some exceptions are reprinted as they appeared 
originally. Consequently, there is some overlapping and repetition. For example, the Chicago studies of 
Faris and Dunham are referred to whenever the term ‘ecological’ occurs. ‘These studies show that the 
incidence of mental disorder is highest at the centre of the city and declines in all direction towards the 
periphery. Since this finding is supported by similar studies carried out in nine other cities, it is a major 
point in favour of examining environmental factors which contribute to mental disorder. 

‘This is not the book to refer to for any evidence of hereditary factors in mental disorder—as the sub- 
title says, it is ‘A Sociological Approach’. In fact the word ‘heredity’ seldom appears, and although 
Kallman does get into a footnote, his name is not included in the index. Nevertheless, several contributors 
do mention the possibility of constitutional predisposition to mental disorder, even though this is not the 
main purpose of their papers. Otherwise the book is remarkably free of any doctrinaire bias. Some of the 
early chapters support a Freudian viewpoint, but Sewell cautiously presents evidence that would lead 
us to question the hypothesis that infant training affects childhood personality in the way predicted by 
Psychoanalysts. Green is frankly anti-Freudian or at least hostile to the Horney-Fromm deviation, but 
his approach is hardly more than anecdotal. 

Many different theories as to the causation of mental disorder will be found in this book. It is due to the 
failure of society to provide social roles, and the low degree of social organization in certain areas (Burgess): 
neurosis is the result of a conflict of roles due to the conflicting socio-cultural environment—a lack of 
Integration between the primary and secondary selves (Dai). Primitive societies are relatively free from 
mental disorder because they are static, whereas American society is rapidly changing (Burgess); mental 
disorder is prevalent in primitive societies (Demerath). According to Burgess, neurosis arises because 
modern society is too complex—there are 50,000 different occupations to choose from—a view which is 
later contested by Schermerhorn. In America. it is flexibility and social change which are the principal 
Sources of insecurity, while in Europe stratification and rigidity result in frustration (Frumkin, quoting 
Ruesch). People must be helped to adjust to the modern world (Burgess) but ‘normality’ is a middle- 
class ethic disguised as science (Schermerhorn). The debate continues—but each new speaker has not 
heard the Previous speeches. 

In this book there is plenty of wel 


iat: Il-intentioned preaching which will stimulate our sympathy but not 
Our scientific curiosity ; 


bs there is wild speculation, woolly thinking and dubious theorizing. But when these 
Pages are eliminated, we are left with a rather smaller book which would still be well worth the price, and 
a CODED SOnres of data and references. Not all the papers are of equal value to the reader, but the 

Summary of Studies on the Incidence of Mental Disorders’ (Rose and Stub) with its wealth of thought- 
provoking data would Surely be counted as one of the ten essential contributions. 


A 
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he book is to challenge any complacency regarding our social 


To summarize, the main purpose of th 
responsibility for mental disorder. ‘To this end the book contains a theoretical discussion of Social 
Psychiatry—emphasizing the contribution of psychoanalysis to sociology and, less emphatically, claiming 


@ sociological contribution in return; a detailed summary of various studies analysing the correlates of 
mental disorder in terms of age, sex and such social factors as economic status, occupation, residence, 
marital status and race—it is interesting to notice how consistently there are higher rates for foreign-born 
as compared with ‘native-born’ Americans; section on mental disorder in various communities— 
primitive, religious (the Hutterites), rural, semi-rural and cities; a sociological analysis of schizophrenia, 
psychopathy, drug and alcohol addiction; and some rather speculative papers on preventive and thera- 
peutic measures. ‘The challenge will not meet with the same response from all readers, but the book is 
invaluable to all who research or teach in the field of mental health and mental disorder. 

GODFREY GARDNER 


When Prophecy Fails. 


By LEoN FESTINGER, RIscKEN and S. SCHACHTER. Minne- 
sota University P 


ress; London: Oxford ersity Press. 1956. Pp. vii+256. 32s. 


usher in a new genre—the mild psychological thriller written by and 


ook may 
iting, often astounding, narrative about a contem- 


It is conceivable that this b 
ts. The bulk of it is an exc! 


for professional psychologis L ট 
porary group of Americans who predicted the coming of a second world-cleansing flood on a specified date, 
ked up by flying saucers (on which numbered 


and believed themselves to be an élite who would be pic 
seats would be reserved for them) and taken to 8 benevolent planet where they would be trained to 


return to and repopulate the earth. The authors, all members at the time of the Laboratory for Research 
in Social Relations of the University of Minnesota, displayed journalistic opportunism in insinuating 
incognito participant observers into the group shortly the i eC of the prediction 
and in maintaining an extremely Ee re by these rather e089 and dagger’ means till the 
21 isperse' aT ‘lure of the prope. ) « 
ron oR y HB ao sly reported ‘human interest’ story, the book could hardly fail to 
appeal to anybody with normal curiosity I the wilder extremities of human belief and the resulting 
oddities of behaviour. But it was of course all done with a serious scientific purpose, namely, to show how 
and why itis that believersina categorical prediction can emerge from its invalidation not only undaunted 
but with even stronger jcti 1 greater missionary zeal. The লা isa sandwich-type book, the 
narrative forming the generout ion of meat between be মং scientific bread. One slice is an 
introductory chapter briefly surveying the history of চনয a N লা TON ements and stating the 
hypotheses ‘which were to be tested by direct observation of this particular movement. The other slice is a 
disarmingly frank methodological app ciel 
But vn when me ical doubts ee i ্‌ called ‘hypotheses’ seems to i i 
scientific objective has been comp BABYS শী 16 2 পঃ cems to be inductive 
vey of millennial mov ements, and they are stated so as to 
a ins tions based EE a. for an increase in proselyting to follow an unfulfilled prophecy. The 
oe oe Conditions ortine ‘lure of a prophecy to come true ke sometimes by the complete 
Brats f SOAs He or further attempts to convert others, even tl ough the five conditions 
p of the movemen' dmission, possibly because it would surely lead 


it aging a 
have নন ট rsue this dam ging acm: € 
them a i of the personality dynamics of individual members of the group, and they have 

in SIS AL) Lei j' V +1711: : 
ee 0) যা I avoided the ic’ analysis in favour of a Lewinian group dynamics 
[) 1 i' 
as ghout studious’) যু ্‌ dd because it concerns a group rather 
proach. In consequer ational interpretation has been deliberately 


aun individual, at 
ডি a Hing £, E 
eft out. Such a self-dery fictional version of the more usual motivational analysis 


ee EE ny is arG grontists in his. HEE ee ET a Ee than this rather 
blinkered'a i Perhaps this is not entirely থা Ee 5 ট o 2 ' লী চা y restrict themselves 
to খাতা ¢ te ‘increased proselyting follow হি i কা ক ত A Ee ” ন ক Ee their explana- 
tion is “one Terivafion froma general theory Kn: ৫ oa HE SUES hs Fe চা in a forthcoming 
book by Teo Festinger. Possibly, therefore, ths Y b spect from premature 


publication. 
Notwithstanding these 
unothodoxy which brings $ 


ings, this is undoubtedly a field study of remarkable novelty and 
uestions into sharp focus. 
portant d A. J. M. FLOOK 


misg 
everal im 


158 Publications recently received 


Psychology, Psychiatry and the Public Interest. Edited by MAURICE H. KRrour. Minne- 
sota University Press, London: Oxford University Press. 1956. Pp. xv +217. 32s. 


The relationship between clinical psychology and psychiatry is the main topic of this book. Its aim, 
according to the editor's preface, is peace, ‘based on mutual understanding and mutual recognition’ 
which ‘can come only from a broad and free discussion of the relationship between psychiatry and psy- 
chology by qualified representatives of both professions’. This being so, it is surprising to find that, of the 
fifteen individual contributors, only one (Paul E. Huston) is a psychiatrist. The remaining contributors 
are psychologists in the U.S.A., most of them working in a medical setting or in private practice. Light of 
the chapters have already appeared elsewhere. This uneven balance of forces and the tone of some of the 
chapters tend to belie the preface, and a good half of the book might well have borne the title “The Case for 
the Psychologist in Private Practice’. This does not mean thatit has no relevance for British psychology. In 
the course of presenting the case, opinions are expressed on matters of great importance for both professions 
here and elsewhere. Opinions, however, do not win arguments and the supporting evidence is scanty. 

A question on which there is much agreeme! between the psychologists and complete disagreement 
between them and the medical attitude as e sed in the book is, in the title of one chapter, ‘Who 
Shall Practice Psychotherapy?’ Many of the psychologists argue that the treatment of neurosis can be 
satisfactorily handled by an appropriately trained psychologist working without medical supervision. 

Robert M. Lindner, to whose memory the book is dedicated, goes so far as to suggest, in a posthumous 
reprint of an earlier paper, that present-day medical and psychiatric training does not produce practi- 
tioners competent to deal with psychopathological cases. ‘Among the medical practitioners of psycho- 
therapy of this generation’, he writes, ‘the majority are but spottily educated and informed. In the place 
ofa broad systematized knowledge of man, his culture, and his works this majority possesses & handful of 
clinical facts wrapped about with terminological vagaries and ill-considered generalizations.’ One can 
feel much sympathy for this point of view and yet have an uneasy feeling that its proponents are them- 
selves speaking from insecure positions. One looks in vain for evidence that either group is better than 
the other when it comes to helping the people in need. 

J A point which is made several times throughout the book, and which is used to justify the above posi- 
tion, is that neuroses and character disorders are not medical problems and that psychotherapy is not a 
medical procedure. The first chapter, by Nevitt Sanford, makes some interesting observations in this 
connexion, and the point is developed by several contributors, particularly Carl R. Rogers. The idea that 
many psychiatric patients are not really ill but are seeking help for the solution of problems of living 
which they feel unable to solve unaided must often strike those who work with neurotics. This is, perhaps, 
the central problem posed by the book. It is an important problem and one which deserves a much more 
thorough examination than it is given by Dr Krout and his collaborators. 

he authors have earned our gratitude for bringing into the open a number of important and controver- 
sial issues. Tt is to be hoped that somebody will now be stimulated to undertake the more difficult task 
of examining these issues more thoroughly in the light of all the evidence he can obtain. g, INGHAM 
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a F 
Das autogene Training. (Konzentrative Sli Ye Ninth edition). By J. H. 
SomvLtz. Stuttgart: Thieme, 1956. Pp. xx+351. D.M. 29. i 


Autogenes Training is understood as a systematic, concentrative relaxatior F without any specific sugges- 
tion. The aim is to achieve a general switching of the normal state of akefulness to a generalized feeling 
state of low awareness. This frees the subject from all his specific problems and induces states of warmth, 
heaviness and relaxant feelings. A wide variety of accompanying ph: and psychological concomitants, 
28 well as the relationship to & number of related techniques, are discussed in detail. The method is, in 
individual Or group administration, applied to a is disturbances of the vasomotor, respiratory, 
digestive or central nervous systems. Thus, non-neurotic patients, psy choneurotics (with the exception of 
deep-rooted chronic states), and a, variety of psychopathic personalities are said to benefit distinctly to & 
degree of 63%. Tf one compares the ninth with the first edition (1932), it becomes immediately clear that 
neither method nor theory has changed to any considerable extent. In fact, no new data of an experi 
mental kind have been added. Any other recent literature that has been considered is of the practical 
clinical type. Anglo-American literature is only occasionally referred to, and no systematic reference is 
made to the great number of experimental psychological investigations that exist in this field. Tt woul 

appear to the reviewer that such an attempt might have avoided a certain staleness and sterility in an 
otherwise important and probably rewarding field of clinical research. 


J. 0. BRENGELMANN 
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THE DISTRIBUTION OF INTELLIGENCE 


By CYRIL BURT 


Current criticisms of the use of the normal curve in assessing intelligence seem to arise from mis- 
f the evidence available and about the hypothesis assumed. 


conceptions both about the nature ©’ 

The theoretical evidence suggests that individual differences in intelligence are the effect partly 
of multifactorial and partly of unifactorial inheritance: On this basis the distribution to be 
dd, but more or less skewed, i.e. & ‘type IV? rather than a * normal’ 


expected would be bell-shape 

curve. The empirical evidence is mainly derived from tests scaled independently of the resulting 
distribution. With such methods, provided the samples are sufficiently large and complete, the 
ves obtained exhibit small but significant deviations from strict normality. Tf, 


frequency-cur 
however, specific Cases of mental deficiency are omitted, then, for most practical purposes, the 
resulting distributions can be treated as approximately normal. 


I. THE DEFINITION OF INTELLIGENCE 


The question which Mr Lewis has examined in his paper on ‘the normal distribution of 
intelligence’ (Lewis, 1957 ) has been raised by several recent writers—particularly those 
Who criticize what they call ‘psychometry’.* Dr Heim (1954), for example, has argued 

ny test depend mainly on the particular system of 


that ‘frequency distributions on & N es: lar syst 
Scoring adopted’; she therefore infers that the notion that intelligence 1s distributed 
{ tion, though ‘often hailed as a scientific 


normally can be nothin but a gratuitous assump ug 
EY Mr onl Richmond, in an earlier article in this Journal (1953), advances 


‘the psychometiist he believes, can only ensure the ‘a priori 
ner tinkering with the test material’ ; hence ‘measurements appear 


normally distributed simply because the test has been 50 constructed that they shall be 
distributed in that way :, Mr Lewis apparently inclines toward much the same conclusion. 
Tn considering Ea criticisms ্‌ Ye sure that, when they 


t is essential at the outset to ma. 
speak of intelligence or of its distribution, both the critics and the writers criticized are 
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those unacquainted with the jargon of factor theory, the term ‘factor’ is apt to suggest a 
concrete ability that can be identified by ordinary observation. Thus Dr Heim rightly 
Observes that we cannot ‘separate the cognitive factor’ from other aspects of mental 
activity. Yet, though we cannot separate it, we can certainly distinguish it; and for this 
purpose the factorist employs a method of analysis which is virtually identical with the 
Pphysicist’s method of resolving a resultant force into its hypothetical components. His 
meaning therefore would be more clearly expressed if he retained Pearson’s original 
term ‘component’ instead of re-naming it a ‘factor’. (ii) The so-called ‘general’ factor is 
really a ‘group factor’, since it is assumed to enter into all measurements of ‘cognitive’ 
efficiency, but not into assessments of emotional or temperamental characteristics. As has 
often been remarked, a truly ‘general’ factor v. »uld embrace something much wider than 
intelligence, and might be influenced quite as much by motivation as by sheer capacity. 
(fii) The word ‘cognitive’ is here used in contradistinction to ‘orectic’. But it is often 
mistakenly supposed to mean purely intellectual activities as contrasted with practical— 
knowing as distinct from doing. Accordingly, it would perhaps be less ambiguous to 
introduce yet another technical term, and speak of a ‘cybernetic’ as contrasted with a 
‘dynamic’ component. (iv) Finally, the word ‘inborn’ is apt to convey popular and 
out-of-date notions of ‘inheritance’, and to suggest that ‘hereditary’ characteristics 
Can be sharply separated from those that are ‘acquired’. The objections urged by Mr 
Richmond and Dr Heim against this rather naive conception every geneticist would 
nowadays endorse. But that of itself does not suffice (as Dr Heim apparently holds) 
to ‘expose the absurdity of such statements as “the (estimated) contribution of innate 
factors is probably not far from 75 or 80 per cent.””’. I myself use such words as ‘innate’ 
Or ‘inborn’ merely as short and simple ways of designating ‘that part of the variance 
of the general factor which is attributable to genetic constitution’. f 

It is, of course, open to the critic to deny that any such component exists, or, if it 
exists, that it plays any considerable role in determining human behaviour. Elsewhere* 
I have summarized the vast amount of evidence now available on these points: and, 50 
far as I am aware, no critic has attempted a systematic refutation of the arguments. 

There are, however, two alternative interpretations of the term intelligence that are 
Still widely current. 

(1) It is frequently urged that what is needed is not a hypothetical but an operational 
definition; and those who advocate this standpoint commonly adopt the formula that 
‘intelligence is the mental characteristic measured by intelligence tests’ (e.g. Fraser, 195%, 
P. 11). Intelligence as thus defined I have called gi: it corresponds fairly closely with 
Spearman’s assessments of J, Which were based, not on factor analysis, but on certain 
tests selected as ‘reference values’. Apparently this is the definition on which Mr Lewis 
relies in the latter part of his paper. In practice, however, to define intelligence in this 
circular manner is as unhelpful and as uninformative as it would be to define tempera- 
ture as ‘the physical characteristic that thermometers measure’. To begin with, how 
Are we to determine what can be accepted as tests of intelligence and what cannot! 
Mr Lewis seems to regard the Moray House tests as the best and most typical; others 
would take the Terman-Merrill tests as their standard; others again prefer tests of a non- 
verbal or performance type. Furthermore, all such tests have imperfect correlations 


* The definitions given above h, 


ave been more fully explained in earlier publications on the subject (1911, 
1912, 1917, 1921) and the evidence ly exp] Pp 


€ reviewed afresh in several recent papers (1943, 1955, and refs.). 
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both with each other and with independent assessments. Thus, as with other forms of 
Psychological measurement, their results are largely affected by incidental influences 
irrelevant to our main purpose, and are consequently disturbed, to a far greater extent 
than physical measurements, by error. But if we have no antecedent definition of what 
we want to measure, how can we distinguish what is irrelevant and what is not? 

(2) The majority of the more recent critics, however, would like to get right away 
from the notion that intelligence is to be defined in technical or quantitative terms. Dr 
Heim, for instance, complains that the postulate adopted by the statistical psychologist— 
that ‘there exists some one attribute, “intelligence’’, which is one-dimensional, measur- 
able, capable of quantitative but not qualitative differences °—is far too remote from the 
“ordinary meaning of the word as the layman understands it’, and that ‘to take a popular 
Word, denude and disguise it and try to restrict its circulation’, is ‘quite indefensible’. 
Mr Richmond describes the concept of ‘measurable intelligence’ as an ignis 
fatuus which leads the student into the region of statistical jargon where he ‘soon finds 
himself bogged down in mathematical abstruseness’. The proper Procedure, we are told, 
is to assign the word ‘a meaning that is comfortably compatible with that of the layman’. 
Thus, when Dr Heim and Mr Richmond speak of ‘intelligence’, they treat it as a synonym 
for what I dubbed g; (Burt, 1955a, p. 86). & ' 

In point of fact, however, ‘intelligence’ is not a word of popular origin. It was coined 
as a technical term to express a highly technical concept. Like other scientific or philo- 
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(b) has not been ‘established from the results of intelligence tests’, and (c) cannot be 
‘deduced from genetic grounds’. In the end he too comes to much the same conclusion 
as Dr Heim, who holds that the hypothesis of normal distribution is supported by no 
evidence or proof, and is therefore at best merely 2 convenient fiction and at worst an 
unwarrantable distortion of the original scores. The psychometrist postulates normality 
when standardizing his tests; and therefore the ‘ quotients’ secured with such tests con- 
form with the normal curve, but that is merely an artificial consequence of the assump- 
tion he has arbitrarily made. 

Now I venture to think that all this gives the reader a rather unfair picture of the type 
of proof on which those who are criticized by Mr Lewis and Dr Heim have actually relied. 
Like other generalizations in natural science, our conclusions about the nature and dis- 
tribution of intelligence rest on what Whewell has called ‘a consilience of inductions’. 
They are supported, not by just one kind of evidence (such as ‘the distribution of quo- 
tients’), but by several converging lines of argument. Being inductive, each inference 
by itself can lead to no more than a probable conclusion, and its probability, considered 
in isolation, may be relatively low; but the cumulative effect of the different arguments is 
overwhelming. 

The effect of ‘consilience’ is so persistently overlooked that it is worth while 
emphasizing its importance. Let us suppose that (as argued below) there are five 
hypothetical curves that deserve empirical investigation, and that the antecedent 
probability (based on genetic theory, and the like) in favour of the second of these (a 
moderately asymmetrical curve of type IV) is twice as great as that for any other single 
type: this would evidently give it an a priori probability of 2 out of 6, i.e. 1 out of 8— 
a very modest estimate in view of the relative infrequency of the other curves in previous 
genetic work. And now let us imagine that, in general, the odds in favour of a verdict 
given by any one of the independent sources of empirical evidence described are 4 to 35— 
once again an extremely conservative estimate. There are three such sources. Accordingly 
on applying the usual formula, it can readily be shown that, if all three sources of evidence 
agree in confirming the second hypothesis, the a posteriori probability that this hypo" 
thesis is correct will be 0-97: in other words, the odds in favour of that hypothesis have 
risen from 1 out of 3 to 31 out of 32 (for the method see Keynes, 1921, pp- 182t.). 0 
course, no one pretends that such probabilities can be exactly assessed, or that such 
formulae can be regarded as anything but simplified approximations: but they serve to 
bring home in a striking way the cumulative force of converging lines of evidence. 

It is all too easy for a critic to seize on one particular argument and to ignore the fact 
that the reasoning is avowedly based on a comparison of probabilities: he can then 
demonstrate that this one argument is inconclusive, i.e. that it can claim the certainty 
neither of a ‘discovery’ nor of a ‘self-evident proposition’, nor yet of a formal ‘deduction + 
But plainly this is, in the most literal sense, an ignoratio elenchi. What the critic has t0 
do is not simply to demonstrate that a probable conclusion cannot claim the certainty of 
2 deduction or a self-evident postulate, but rather to show that his hypothesis has 2 
higher probability than the one which he is criticizing; and this can best be done by 
adducing fresh empirical data from an appropriately planned inquiry of his own. 


Ef 


~~ 


| 
\ 
|, 
| 
| 


C. Burr 165 


Il. THE ALTERNATIVE HYPOTHESES 


The object of our inquiry is to determine the distribution of innate ability. We can 


admit straight away one point repeatedly stressed by the critics—namely, that the 
ected by environmental and 


results of every test, taken as they stand, are bound to be aff 
other post-natal influences. What I myself have tried to show is that at least 75% of 


the total variance must still be due to genetic influences, and probably far more (19550, 


Pp. 175 and refs.); and this should be sufficient for our purpose. 
Dr Heim, however, tells us that her first aim is to expose the absurdity of all such 


statements (1954, P- 124). Her argument is that any attempt to estimate the relative 
contributions of ‘nature’ and ‘nurture 


: ‘must imply 2 separation which does not exist’. 
But her contention, if valid, would manifestly undermine almost every attempt at 
biometric analysis: for, a8 the geneticist cons 


tantly reminds us, ‘every character can— 

and in fact nearly always does—Show heritable and non-inheritable variation simul- 
taneously’ (Darlington & Mather, 1949, P- 64). Her difficulties, I fancy, really arise from 
he population. The analysis that she proposes 
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and other physical characteristics has obtained plausible estimates for the relative Con- 
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(1) Symmetrical and normal. The simplest hypothesis would be to assume that dit- 
ferences in intelligence are due solely to multifactor inheritance, and to treat the effects 
of subsidiary processes—dominance, linkage, assortative mating, and the like—as too 
slight to affect the ultimate results. On this basis, as Karl Pearson showed (1903), we 
should expect a perfectly normal distribution. This simplified mechanism is the one 
which Mr Lewis apparently supposes that the psychometrist postulates. (In his paper, 
as printed, he now agrees that ‘this is undoubtedly an oversimplified mechanism’.) But 
this rather primitive picture disregards a number of well-established facts, and leads 
to correlations between relatives far lower than those actually observed (Burt, 19550, 
Pp. 174). Certain types of extreme deviation seem undoubtedly due to single genes; 
and in some types the responsible gene is dominant, in others recessive, and in others 
again sex-linked (Burt, 1985; Fraser Roberts, 1940). In the clearest cases the deviation 
appears to be subnormal and well marked; but there is evidence, far less conclusive, to 
suggest that occasionally the deviations so transmitted may be relatively slight, and in 
others perhaps supernormal. Moreover, the resemblance between parents due to as- 
sortative mating can hardly be less than 0:40. There can be little doubt, therefore, that 
the conditions to be postulated are not those adopted by Pearson, but the far more 
general conditions assumed by Fisher in his later inquiry into the mathematical conse- 
quences of the Mendelian theory (1918). 

(2) Moderately asymmetrical. The hypothesis that IT myself tentatively put forward 
(e.g. 1935, pp. 79f) was that, for intelligence as for height, weight, and many other 
graded characteristics, we seem compelled to postulate two modes of inheritance: (i) in 
certain Cases, as the pedigrees indicate, the deviation studied may act like a recog- 
nizable trait dependent on a single gene—probably in most cases partially dominant, and 
Sometimes sex-linked; (ii) in other cases it is apparently determined by the joint action 
of a large number of genes. The ‘major genes’ seem comparatively rare, but each will 
Produce effects that are large and (it would appear) for the most part detrimental; the 
“polygenes’ must be much more numerous, but their effects will be too small to be 
identified individually. With this double assumption, the resulting distribution would 
take the form, not of the normal curve, but of an asymmetrical, bell-shaped curve of 
unlimited range in either direction. To borrow Pearson’s convenient nomenclature 
(1914, P. xiii), it would be ‘type IV? rather than ‘type G’ (the ‘normal’ or Gaussian, 
which is in fact a limiting form to type IV). Thus, as a result of this twofold method of 
transmission, ‘the inheritance of intelligence would resemble that of stature, though with 
2 more marked divergence from strict normality’ (Burt, 1935, p. 81). 

(8) Highly asymmetrical: negatively skewed. The foregoing are by no means the only 
hypotheses that demand consideration. Several writers have insisted that genetically 
Een be an exceedingly complex quality (a view which I should not for 
0 RE 1s stature); and from this they infer that ‘an exceptionally 
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that the effects of the genes ‘might combine by multiplication instead of by addition’. 
In that case differences in net ability would correspond more closely with differences in 
output, and so, indirectly, with differences in income. On these and other grounds, Pareto 
and his American followers have inferred that the distribution of innate ability must 
and possess an ‘elongated upper tail’. Thus, as Pareto himself 


be highly asymmetrical a 
observes, the highly skewed curves for the distribution of income are ‘not a secondary 


consequence of economic conditions, but reflect a biological law’ (cf. Davies, 1941, pp. 427). 
(5) Other types. Mr Richmond thinks that ‘the true distribution of intelligence may 
well follow a curve of its own’. But neither he nor Dr Heim indicates what particular 


type of curve they have in mind. Mr Lewis, it would seem, is inclined to believe that its 


form would be approximately ‘rectangular’. But he offers no evidence from genetics 


to show how this could occur. 
Had we no empirical data Dearing directly on the distribution of intelligence, we should, 
I think, assign the greatest antecedent probability to the second of the foregoing hypo- 


theses, since, as Pearson himself (1895) has pointed out, the prevailing curve in zoological 
and anthropological material is type IV with ‘a moderate degree of skew variation’. 
This is the curve I myself originally assumed (1917, Pp. 34; cf. 1937, p. 442 and refs.). 


III. THE EMPIRICAL EVIDENCE 
by first-hand surveys and the like, 
confute these rival conjectures. As 


Mr Lewis observes, the practical experience of school teachers and education officials 

strongly suggests ‘a humped or bell-shaped distribution টি but throws no light on the prob- 
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bold, is a sheer artefact—a by-product of the arbitrary way in which the tests have been 
standardized. Similarly, Mr Richmond, as we have already seen, declares that the 
Ppsychometrist can only secure this appearance of normality by tinkering with the material 
that his tests supply; and ‘this rigging of the test-situation’, he insists, ‘is as false as it is 
artificial’ (1953, pp. 227f.). 

Mr Richmond makes these assertions dogmatically without explicit evidence. But 
Mr Lewis goes further: he attempts to demonstrate them. His argument is a little 
difficult to follow, because, instead of offering a general algebraic proof, he deduces his 
conclusions from five artificially constructed examples. For each he chooses a test with 
six items and a sample of six individuals.* But with such small numbers it is impossible to 
prove any general proposition about frequency distributions. With the particular numbers 
he selects, Mr Lewis is able to show that, when the items are all of equal difficulty (F.v.= ঠ), 
“central concentration’ (the nearest he can get to approximate normality) can only oceur 
when the validity coefficients (Es) range from 0 to 1; if, however, all or nearly all the 
items have perfect validity (E;s=1), then there will be ‘a tendency towards rectangu- 
larity rather than normality’. Now, it is quite easy to demonstrate that, with a different 
number of items or a different number of testees, precisely the opposite may occur. 
Suppose the test contains seven items instead of six, then, with the conditions Mr Lewis 
specifies for a ‘tendency towards normality’ (scheme 1, p. 100), we obtain the following: 
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Here, instead of a ‘central concentration’, we now get a specimen of ‘rectangular’ 
distribution quite as perfect as any Mr Lewis can produce with the conditions which he 
himself prescribes (scheme iv, p. 101). 

But I need not labour these objections, since no statistical psychologist, I fancy, would 
wish to dispute Mr Lewis’s final conclusion: namely, that the frequency-distribution 
obtained from a composite test can be forced into almost any shape or form by suitably 
selecting (or scaling) the constituent test-items, provided the selection (or scaling) is 
based on the same sample of persons. It is merely his proof, and his formulation of the 
methods needed to secure this or that type of curve, that are incorrect (for a more rigorous 
approach to the same problem, see Lord, 1952). 

It seems clear, however, that such methods will no longer serve when the individuals 
Or groups used for the final distribution are drawn from a type of population different 
from that which is used for selecting or scaling the items. This will become obvious if we 
consider Mr Lewis’s fourth scheme (p. 101). Here we might imagine his six groups, 
%, b,...,f, to be six consecutive age-groups, and his six items, 1, 2,..., 6, to be six ideal 
questions of the Binet-Simon type, each a little harder than the last and each passed by 
the same Percentage of children of the age for which it is designed (Mr Lewis assumes 
100%, Which would be impossible in practice; I should prefer 50%). Then, as his scheme 
implies, the average mark obtained by the individuals in each successive age-group would 


* Mr Lewis calls them ‘equal-sized groups’, and assumes that each member in any one group responds identi- 


cally throughout the series—an assumption which could never be fulfilled unless the testees were as rigorously 
selected as the items. 
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hat of course is true of the actual Binet tests. But his 
that the intelligence of the individuals within the same 
gular fashion; it might just as well conform to some 
possibly not: we cannot possibly tell until we have 


yield a rectangular distribution. 'T' 
argument in no way demonstrates 
age-group is distributed in rectan. 
bell-shaped curve, possibly normal, 
examined the actual scores. 

In point of fact, as Mr Lewis implies, he is really thinking of the methods adopted for 
selecting and evaluating test-items in a group test such as the Moray House. Now the 
purpose of such tests is entirely practical: they were never intended to determine the 


theoretical distribution of intelligence, but merely to enable the users to allocate pupils 


of one particular age to the most suitable school or class. Moreover, unlike the Binet 
tests, they are standardized solely on children of the age for which they are to be used. 


Quite illogically, however, having shown that the distribution of measurements from 
Moray House tests is ‘imposed on the scores during the process of standardization’, 
Mr Lewis goes on to infer that the distributions obtained with the Binet tests will simi- 
larly depend on the methods of selecting and scaling the constituent items: ‘its bell- 
shaped distribution of quotients, no less than the roughly rectangular distribution of 
Moray House Tests, may be regarded as a consequence of the u facility ” and of the Eis 
values of the component items’. But, since the Binet scale is standardized in an entirely 
different fashion, this is a comp tv ig ar 

(i) Scaling by mental age. Mr Lewis deals with the me od of selecting items for the 
Binet scale in another section of his paper. Binet, we are told, allocated a test-item to a 
given age ‘if it could be passed by about two-thirds of the testees of that age: Burt (1921), 
in his adaptation of the Scale, adopted instead the ratio one-half’. This implies that, for 
Binet’s ratio of two-thirds of the specific age-group, Imyselfmerely substituted the ratio of 
one-half of the same age-group. But that is incorrect. My proposal was baséfon an argument 
quite different from Binet’s. The guiding idea was that the age level or to any item 
could be regarded as a ‘thres f the theory of psychophysical 


hold’ or ‘limen ’ (in the sense 0 
methods). The working procedure was laid down as follows: ‘Let the children be grouped, 
g 1 
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Novw how can the use of medians for successive ages affect the distribution of mental 
ages for individual children within a single year? No assumption of normality is made; 
and the fact that the distribution actually secured fails to conform with the normal 
clearly proves that the mode of selection does not necessarily entail normality. All that 
is assumed in the process of scaling is that the intervals of difficulty from one mental age 
to another may be treated as equal. 

To illustrate the type of distribution obtained, I give the results of one of the most 
thorough of the London surveys (Fig. 1). The figures are based on the results of the English 
Revision of the Stanford-Binet Scale, checked by the teachers; the children tested, 
28935 in number, formed an unselected sample of the general school population between 
the ages of 6 and 11. The data were collected in the course of a joint research on the 
standardization of the Stanford-Binet Scale for English children (Burt, 1953, p. 348). I must 
again express my gratitude both to my co-workers and to the head-teachers concerned 
for their willing collaboration. The Survey was organized as part of my regular duties 
for the L.C.C. 

In terms of the 1.0., the mean is 100-3, the median 101-0, and the standard deviation 
14-9 (15.2 for the lower half, 14-7 for the upper). The dotted line shows the best-fitting 
normal curve. On applying Pearson’s test for goodness of fit, we obtain x2=591, and 
P=0.000001; i.e. it is about a million to one against the sample being drawn from 2 
normally distributed population. The functions required for determining the form of the 
curve (cf. Pearson, 1914, p. Ixiii) are B,=0-035 20-022, B,= 3.36 £0-18, «= 0.04; this . 
implies that the curve is of type IV. The skewness (— 0-079 + 0.024) is small but statisti- 
cally significant; the leptokurtosis less marked but still fully significant.* If from the 
distribution here depicted specific cases of mental deficiency are omitted, X* drops to 
26.7 and P rises to 0-044. Thus the deviation from normality still remains statistically 
significant, though it would only be demonstrable with fairly large samples. 

Dr. Heim and Mr Lewis, as we have seen, attribute all appearances of normality to 
the skill of the test constructor; but other critics may be inclined to wonder whether 

deviations from normality, such as we discover here, are not merely the incidental con- 
Sequences of his lack of skill. This interpretation might seem plausible had we had no 
more than one or two sets of data to account for. But the numerous Surveys carried out by 
various investigators nearly all yield constants of much the same order, generally tending 
in the same direction. As I have pointed out elsewhere, ‘for most of the distributions 
Bi lies between 0-0 and 0-2, and B, between 2 and 4°, so that the skewness usually lies 


* Itis instructive to compare this with the corresponding values for bodily measurements. For male height 
the British Association figures (1883) give B, =0.0002, B2=3°15, sk= — 0-01, but probably many dwarfs were 
omitted from the Survey; for weight, B, = 0-54, B:=446, st = +0-29 (Yule & Kendall, 1937, pp. 161, 546). Very 
similar beta-functions are given for skeletal age (eleven age-groups) by Dearborn & Rothney (1941, p. 103). In 
testing normality T myself should prefer to use estimates of the gamma-functions, as suggested by Fisher (1934, 
BP. 58, 77); but for bodily measurements the beta-functions have hitherto almost invariably been adopted. As L 
have pointed out elsewhere, with large and unselected samples the most suitable equations for fitting a type IV 
CUTE data for intelligence seem to be those for the hypergeometric series. The normal curve provides a limiting 
case; its equations are therefore simpler, and will yield reasonable approximations, except where frequencies for 
markedly Subnormal or supernormal children are required: for such satisfactory estimates may be obtained 
most simply by 4ssuming that the curve consists of two normal halves with slightly different standard devia- 
tions. ‘These devices have been so often used in practice (cf. Burt, 1943, p. 85 and refs.) that it is surprising 
Mr Lewis makes no Teference to them. 


With tests of attainments, the distributions obtained are of a rather different type (cf. Lord, 1954). 
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between 0-05 and —0-10 (Burt, 1943, p. 93). This general agreement indicates some more 
fundamental cause, such as is suggested by the second of the four hypotheses mentioned 
above. 

Even where the deviations from normality are not fully significant, they are still of the 
same nature as those described above. One of the largest surveys of unselected children 
is that carried out by Dr Fraser Roberts and his colleagues (1935, pp. 334f., ‘Form of 
Distribution of Scores’). Practically every child in the city of Bath between the ages of 
9 and 132553 in all—was tested with the Advanced Otis Scale. With the x2 test, the odds 
against the data being drawn from a normally distributed sample were about 6 to 1. 
The divergence therefore is not fully significant. But there is a definite ‘heaping up at 
the lower end of the scale’; and this, as the authors observe, is ‘typical of the results of 
intelligence testing’ (cf. also Fraser Roberts, 1940, Pp. 237t.). 

However, the data supplied by the Binet tests is only part of the evidence available for 
examination. Tests scaled in entirely different ways point, as we shall see, to much the 


same conclusion. 
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which the increment of difficulty exhibited by each item over its predecessor was ‘just 
perceptible’ in the sense defined. Where fewer items were available or needed (e.g. with 
Completion tests), we graded them by employing instead the method of ‘equal appearing 
intervals’. On applying tests so standardized to random samples of children, the dis- 
tributions obtained were always approximately normal, though never exactly 50. 
Similar results were reported in other countries (cf. the curves printed by Trabue, 1916, 
figs. 10-14: for the psychophysical methods, v. Brown & Thomson, 1925, pp. 46f). 

(iii) Scaling by number of unit-processes performed. All the foregoing are ‘graded’ tests. 
In what may be called ‘homogeneous’ tests the constituent tasks are all of approximately 
equal difficulty. With these the examinee’s score is expressed in terms of the number of 
unit processes correctly performed within a given time limit. f 

There are numerous varieties. Before the current type of group tests attained their 
present vogue, one of the most popular devices was the so-called erasure or cancellation 
test. The examinee is given a sheet of pied print, and is asked to cross out one or more 
letters (A, E, O, for instance) wherever they occur: the measure is simply the number 
of letters correctly cancelled. These and other tests, scored on a similar basis, were freely 
used by earlier investigators; and frequency distributions may be found in their publica” 
tions or unpublished theses:* graphs for the commoner types were printed in Thorndike’s 
first book on mental measurement (1904, figs. 30, 31 32, and 34; each diagram shows 2 
normal curve fitted to the distribution). As Thorndike points out, except when the 
nature of the scale is likely to introduce distortion (e.g. in measurements of reaction- 
time), practically every distribution ‘approximates to the so-called normal shape, 1.e. 
that of the probability curve’. 

Thus, with each of the different methods of scaling I have described, the resulting 
distributions have much the same form. Nevertheless, none of these scaling methods 
would be accepted as final by the geneticist without a further test. For him a scale of 
measurement is satisfactory only if the effects of each and all the various causative 
agencies—whether genes or non-inheritable factors—are demonstrably additive (cf. Fisher 
et al. 1982; Sewall Wright, 1952). This of course is an ideal; and often we have to be 
satisfied with a scale for which the effects are additive on the average. In dealing with 
animals this can be checked in various ways: e.g. if we cross two true-breeding lines 
(P, and P; say) and then backcross the first generation (F;) to one or other of the parent 
groups, we shall obtain means for five groups, B,, Bi, Fi, Bz, F; and, if the scaling 5 
additive, these should be equidistant; if the contributions to the variances are also addi- 
tive, the variances of the true-breeding lines and of the first generation should be the 
same, even when the means differ (for an admirable application of this procedure see Chal, 
1956). With physical measurements, so it appears, the natural unit fulfils these require- 
ments well enough in the majority of cases; but occasionally (e.g. with body weight or 
volume) the original measurements need to be re-scaled by adopting a logarithmic or 
Similar transformation. With psychological measurements and with human beings it 
Seems possible that rough tests along analogous lines might be devised by selecting 
appropriate pedigrees. For intelligence, as we have just seen, much the same type of 
distribution is reached with several independent methods of scaling. Hence it seems fair 


* A description of tests of this type which had the highest validity will be found in a joint paper by Mr R.C. 
Moore and myself (1912): frequency distributions were given in Mr Moore’s thesis. 
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to infer that here too what may be regarded as ‘natural units’ are adequate for the broader 
issues with which we have been concerned.* 


However, the study of frequency distributions forms by no means the only source of 
evidence available for verifying the hypothesis proposed: the coefficients of correlation, the 
Vivariate distributions for parents and their offspring, and for children and their brothers 
and sisters, all tend to confirm the same theory; and the other statistical constants all 
closely agree with the theoretical values deducible from the hypotheses outlined above 
(Burt, 1935). In the revised version of his article, Mr Lewis briefly refers to the paper 


in which these further arguments are set forth; but he makes no attempt to rebut them. 


Finally, there is the more practical test. The assumption of approximate normality 
has now been adopted for a wide variety of administrative purposes over 4 long period of 
schools to be built or allocated, in 


years. In organizing classes, in planning the number of 
g or grading, and in numerous other Ways, 


devising or standardizing schemes of markin: 

the scheme of proportional frequencies suggested by the normal curve (e.g. those of the 
L.C.C. Report, Burt, 1917) has proved both serviceable and reliable, despite all the objec- 
tions urged by the earlier sceptics forty years 4g0. It is difficult to understand how this 
could have happened if the foundations on which such schemes are based were as faulty 


as the modern critic avers. 


IV. SUMMARY AND CONCLUSIONS 


In current controversies about the distribution of intelligence, the term intelligence is 
interpreted in very different ways. In this paper it is used in the technical sense given to 
it, explicitly or implicitly, in the work of Spencer, Galton, Binet, and their followers, 


namely, ‘the innate general factor underlying all cognitive activities’. | TR 
Four main hypotheses have been advanced to account for the manner IN which it 18 
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sufficiently distinctive to furnish a crucial test. Of the four rival theories that which, on 
genetic grounds, has the strongest @ priori arguments in its favour assumes that intelli- 
gence, like most other graded characteristics, is the result of both multifactor and 
unifactor inheritance. This implies as a corollary that the curve of distribution will be 
bell-shaped and moderately asymmetrical: i.e., ‘type IV? rather than the ‘normal’ type. 

The empirical evidence is derived principally, though not entirely, from the results of 
intelligence tests. Except for those intended solely for a single age-group, most tests are 
scaled by methods independent of any presupposition about the resulting distribution: 
e.g. (i) by mental age, (ii) by least perceptible or equal-appearing intervals, or (iii) by 
the number of unit processes performed. With each of these procedures the frequency- 
curves obtained yield, in nearly every case, statistical constants implying a definite 
though slight degree of leptokurtosis and negative asymmetry. Thus the results are fully 
consistent with the twofold hypothesis suggested by genetic arguments, and entirely 
incompatible with the other three hypotheses. 

Tf children certified as mentally deficient under the Acts of 1913 and 1921 are omitted— 
a procedure which eliminates most of the cases due to unifactor inheritance—then the 
divergence from normality is comparatively slight, and with small samples ceases, as 
a rule, to be statistically significant. However, in computing the frequencies of well- 
marked deviations, whether in the direction of high ability or low, any assumption of 
strict normality should be used with the utmost caution. 
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ON THE VALIDITY OF APPLYING COMMUNICATION 
THEORY TO EXPERIMENTAL PSYCHOLOGY* 


By E. COLIN CHERRY 
Imperial College, University of London 


Communication theory is properly applied to human performance only under certain conditions: 
for example, the application must be made by an outside person and not by the subject himself. 
‘The theory also requires averages of numerous events rather than dealing with isolated ones. 
Given these and similar conditions, some useful and valid. applications may be made to psy- 
chology. It is perfectly possible to apply the theory in the case in which stimulus and response 
are continuous functions of time, although this is not always realized. 


I. INTRODUCTION 


‘We shall discuss briefly some of the difficulties of using the formal Mathematical Theory 
of Communication (in the sense of Shannon, 1949) as an aid to constructing and 
interpreting experiments involving human behaviour. Note that the title refers to 
‘“...validity of applying...’; it is not the validity of the mathematical theory itself 
which is here in question, but only the suitability and correctness of its application to 
certain types of experiment. My remarks will be illustrated with one or two well-known 
psychological experiments, as models. It will be assumed that the reader is already 
familiar with the principal methods and theorems of Communication Theory. 

We can observe a human operator or two humans forming a communication link (as, 
for example, a conversation) only by setting up another channel—the meta-channel, or 
channel of observation (Fig. 1). 

The Shannon Theory of Communication is written in the language of this observer. 
It is built upon the concepts of a message source ensemble, with message probabilities 
D(z) and a noisy received signal ensemble, with probabilities p(y). It uses also conditional 
probabilities, such as Py(z) and others. Now these probabilities can be assessed only by 
an observer who can observe both the transmitted signs % and the received noisy signals y. 
That is, by an observer who can see both ends of the channel—an external observer, as in 
Fig. 1. Expressions such as x, y, p(x), PAY), P(t), etc., are then proper only to the meta- 
language of such an external observer and not to that of the receiver who knows only the 
received signals y. The recipient of the signals can observe only those signals y and esti- 
mate their probabilities of arrival; he cannot observe the sent message % except inasmuch 
as he can regard Y as evidence about them. But he cannot directly observe 2, nor can he 
estimate probabilities p(x). 

In physical, including Psychological, experiments, observations are made and reported 
upon; and the nature of the reports, the theory set up, will depend upon whether the 
Observer is completely outside the phenomenon he observes, orwhether he himself is 
Part of it. For example, in astronomy the observer, by looking through his telescope, 


f * A revised version of a paper read at a Symposium on Human Operator Problems, organized by the Min- 
istry of Supply, 19 September 1955, London. 

tT By DOT signals’, we mean signals which are subject to disturbances which are not known in moment-by- 
moment detail, but only statistically, e.g., random disturbances. 
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does not affect the stars in their courses. By contrast, in many laboratory experiments 
the observer may disturb the observed phenomenon by his very observations; or he may 
need to make changes, or alter some situation, before the phenomenon comes to light. 
But experiments upon ‘communication’ are particularly prone to disturbance by the 
observer as when for instance, this observer is one of the communicants. By an external 
observer then we mean one who merely watches as through a peephole and records; he 
makes no disturbances once his experimental situation is set up. We shall later discuss 
the consequences of confusing these two kinds of observer. In psychological experiments 
weare dealing witha unique class of phenomena—human beings, who are themselves articu- 
late and can make their own reports. Both languages have their uses; that of the ex- 
ternal observer and that of the human subject under observation. But, as stressed 
already, Shannon's Communication Theory is written wholly in the meta-language of an 
external observer; he himself exhibits this fact by figure 8 of his book (1949), and by 
the theorems which he derives from the assumptions shown in that figure. 
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(A) The theory is expressed entirely in the (meta-) language of an external observer, 
not in that of one of the participants (Fig. 1). We observe a communication channel only 
by setting up another—the ‘Observation Channel’. 

(B) Shannon’s theory is a statistical one; that is, it concerns only average, macro- 
scopic, properties of a system, not specific momentary properties. 

(C) From long series of past observations it is assumed that the external observer 
has made good estimates of the probabilities (frequencies) of occurrence of the various 
transmitted message signals %, received signals y and interfering noise. Further, it is 
assumed that the noise source(s) can be identified (‘singled out’) and their statistical 
properties specified by the observer; or, in certain simple cases, that noise is absent. 

(D) It is assumed that, a priori, the two communicants operate with an agreed set of 
message signs, or alphabet, having certain definite frequencies of occurrence. It is 
assumed that these frequencies remain unchanged with the passage of time; that is, that 
the statistics of the situation are stationary. 

(E) It is assumed that this alphabet of signs tj, 22, ...s Un (signals, ensemble of mes- 
sages, coding system) remains unchanged. (We beg the question of so-called ‘continuous’ 
information sources for the moment.) 


III. THE HUMAN OPERATOR (‘SUBJECT’) COMPARED TO A COMMUNICATION CHANNEL 


Comparison between a human operator and a communication channel is to-day common- 
place; the stimuli represent ‘input signals’ applied to his sense-organs, while his overt 
responses represent ‘output signals’; the human operator represents the ‘transducer’. 
But there are a few essential points to be borne in mind, when using this analogy: ডু 

(a) A human operator is an integrated organism, and his ears, eyes, nose, finger-tips, 
etc. are not like independent input terminals; the responses made depend upon the con- 
ditions at all the sense organs, which are mutually dependent. What a man thinks he 
can smell depends upon what he sees, and s0 on. 

(b) A human being is an ensemble of experiences; as a ‘transducer’, his parameters, 
or properties, may change after every communicative experience (i.e. perception). 
Again, he cannot be represented by one set of fixed parameters, because these may de- 
pend upon the nature of the stimulus itself and of the environment. ্‌ 

(ec) Every individual represents a different ensemble of experiences, 50 that input 
stimuli become associated with very varied sets of prior stimuli in determining responses; 
that is, the ‘meaningfulness’ of stimuli is a fluid and varied property of human informa- 
tion-transfer, rendering it difficult to make the choice of stimuli sufficiently universal, 
in behavioural experiments. We may try to smooth out the variations by choosing 
groups of people of similar educational background, in a close age-group, etc. Again for 
stimuli we try to choose letters, words, signs of various kinds, such as may be assumed 
to be ‘widely known’. But Communication Theory, in Shannon's terms, makes no re- 
ference to ‘meaningfulness’ but only to syntactic properties and rules—only to signs and 
their probabilities, joint probabilities, etc., as assessed by the external observer. Therefore b 

(d) Tf we choose to ignore the ‘meaningfulness’ of stimuli, but rather to regard stimuli, 
like letters, words, etc., purely syntactically as some philosophic schools will have (to 
which, incidentally, T do not belong) then we really are assuming that the responses of & 
human operator to these stimuli will depend only upon the range of choice they offer and 


fl 
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their probabilities of occurrence. In the experiments of Hick (1952, 1953), for example 

ly justified, since his stimuli are provided visually by ঠি 

aningfulness’ of which will surely be fairly universal and of 

little influence. In his examples, Communication Theory gives a good, valid interpreta- 

tion. But, furthermore, Miller (1951) cites several examples of stimulus-response experi- 

ments using letters and words, but in which the results are interpretable, objectively and 
hout reference to ‘meaningfulness’. 


tepeatedly, in terms only of probabilities, wit) 
discoveries of recent behavioural experiments, that 


It seems to me to be one of the major L ; 
Tesponses to linguistic stimuli are interpretable this way; certainly some credit for this 
attributable to the discipline of statistical Communication Theory. But more on this 

ater. 
(e) We have mentioned ‘ probabilities of stimuli’. Probabilities to whom? If we take 
peak of the ‘probability’ of a certain 


Any one specific person (human operator) we cannot rob 
letter or word to him, as a frequency; doubtless, such probabilities are represented, 


mMatrix-wise, in the structure and organization of his brain—but they are not assessable, 
either externally, or by the operator himself. Probabilities, to him are ‘degrees of belief’ 
and at best may be rank-ordered, but are non-numerical. But the Theory of Communica- 

tion takes probabilities as relative frequencies; hence: 8 
(f) If we use linguistic stimuli, we may use the relative frequencies of the letters and 
Words ‘in the language’ as the probabilities, and then average our results over large 
In contrast to Communica- 


Uumbers of human operators drawn from this language group. ড় ) 
tion Theory, which usually refers to an ensemble of messages, we often require also an 
fl 


ensemble of operators (subjects). 


Ee Eran ans? 
(9) The difficulty of ‘non-stationariness » 
In a communication ¢ 


this assumption is reasonab 
Simple ring of lamps, the ‘me 


corresponding to learning ability, may be 
hannel, we may assume the apparatus 


dealt with i 
as Re মা Ne DSPLAED like bandwidth, noise-level, modulation limits, etc., but 
does not change its structure with time and expeRnNe AE Theory then 
commonly treats time-average statistics of inp! ut and SE মু 5 is Nh Operators 
earn, and conditions of test may not necessarily ডা sta cr CEA time; however, 
We may nevertheless take ensemble-averages, on the EE on that an ensemble of 
a 3 nearly under the same test conditions. 


-Jik nner 
Operators wi rn Jike manner, unc 1! S 
Perators will change, Or lea in Cn TELA operator in comparison UE 

ion Theory methods are used, is easily over- 


(h) One most important aSP 5 

tio AE Communicati } fe 

i ER which alee FON SEE cannot be “taken apart’. Even it regarded 
. The human operator, transducer having an unspecified arrangement, internally, 


কে it ৰ i 5 
it i Gly; as a ‘black A can validly subdivide its apparent functions and discuss 
EE ea SU y do in the case of the various parts of an electrical 
eparately, as we © 
0 ঠ 
ommunication channel. ints (a)-() 
b 0 illustrate these important Pol tn 
etween the external observer and the P 
wer and participant observer 
NE ed by Shannon's Communication Theory, can 
; 


b Y 
The external observer (Fig. A tion channel. He observes the transmitter’s alphabet 


Obs ৰ ্‌ 
both ends of the 00 eT and 25565565 their relative frequencies p(z;), ..-, pln); 

ES signals 2, 2 ী :' and the received signals Y1, Ys, -.-» Yn Similarly. Tf we 
serves the noise ‘signa’s 19-2 


it is convenient to return to our distinction 
pant observer, referring to Figs. 1-3. 


he 
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imagine the channel as being, say, a long length of telegraph cable, and the ‘receiver 
apparatus’ as a teleprinter, it is sometimes convenient to treat these separately. For 
example, the received signals y may be observed as noisy signals received at the end of the 
cable, say at the terminals of the detector in the receiving apparatus; the observer may 
then compute the transmitted information rate H(z) and the equivocation H(x/y) 


Channel, or medium 


Receiver as 
participant-observer 


(inaccessible, except 
through channel) 


Judgements, beliefs 
about source probability 
rankings, etc. 


Fig. 2. The participant observer, or receiver as his own observer. 


(average ambiguity about % existing potentially in received signals y), thereby giving 
the rate of transmission of information R between the source and the receiver detector 
terminals. Here: 
H(z)= —ellog p(2))= — Xp(z) log plc), 
Ed 


H(z/y)= —<llog p(c/y))= — 2X, Y) log Ply), 


We হ্‌ Plo, Y) 
R= H(z) — H(z/y)= XX, 9) log py) 


This last expression may of course be written “(og na) so that we have the valid 


concept of the ‘rate of communication of information’, between these two points, as the 
expected value of the logarithmic ratio of two probability distributions, the source 
distribution p(z) and the conditional probability p(z/y). Again, as is well known, this rate 
of information may be written another way: 
pyle) 
R-HY)—Hyls)=eltog 2D), 
giving the concept of true information rate as the difference between two rates, that 
potentially existing in the received noisy signals, H(y), some being bogus, and the rate 
of this bogus information, H(y/%), arising from the noise. These rates are assessable 
only by the external observer for only he sees both ends of the channel and hence 
‘knows’ 2. 
f The point to be emphasized here is that this ratio R is described, in this way, entirely 
In terms of complete probability-distributions (averaged, at that); information is ex- 
pressed by the conversion of a prior to a posterior distribution. No reference is made to 
the final process required in any physical, useful, receiving apparatus, such as a tele- 
printer —namely, the printing of some unique key-sign each time a signal is received 
(its ‘overt behaviour’, or reactions). The best the detector can do is compute the re" 
quired probability (or likelihood) distribution; some threshold mechanism must deter- 
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operator (subject). The environment is perhaps noisy, or disturbing in other ways, 50 
that the operator is in the situation of having to identify the alternative signals selected, 
from these perturbed stimuli, perhaps whilst he is under stress. For example, the signals 
selected may be random words, the stimuli spoken utterance of them, while the environ- 
ment may contain acoustic noise; the operator may then be required to guess the words 
from the sounds he hears. & 
Tt is convenient to think of the brain of the human operator as being a superb device 
designed to form and weigh hypotheses according to evidence supplied to it. Thus, with 
reference to Fig. 3, a stimulus received in noise or other environmental uncertainties 
constitutes evidence to the operator about the possible selected signals (alternative 
hypotheses); the operator may use this evidence and weigh his various alternative hypo- 
theses (the likelihood function), finally deciding and making overt reaction, representing 
his final decision (not necessarily consciously). But from his overt behaviour alone we 


cannot discuss this decision process, at least in the language of Communication Theory, 


for this requires an external observer. Decisions are made in ways which depend not only 
upon the evidence and the operator’s past experience, but perhaps upon his expectations 
of the future consequences of the decisions too. Decisions are taken in varied ways, and 
may depend upon maximizing chances of survival, or bodily comfort, or one’s economic 
situation; in fact upon a range of possible ‘utilities’. 

An external observer (who is entitled, at least, to try and apply Communication Theory 
to his observations) can observe only the applied stimuli, the environmental conditions 
and the operator's overt responses. He cannot observe, or report upon, the subject's 
hypotheses, his likelihood estimations or his decision processes, at least separately. He can 
at best speculate. But it is possible to design psychological experiments in which con- 
straints operate so as to define clearly a set of alternative hypotheses (as, for example, in 
Hick’s experiments, 1952, 1953). 

Although the complete likelihood function represented in the subject's brain cannot 
directly be observed, it may be taken into account descriptively, in a familiar way. 
Thus, before a stimulus arrives, the subject will have formed a number of hypotheses, 
each relatively weighted, concerning this stimulus (prior ‘likelihood’) representing his 
‘prior state of expectancy’. The receipt of this stimulus, in the particular disturbing 
environment, will normally change this weighting distribution, resulting in the subject's 
changed attitude, set, or ‘posterior state of expectancy’. Depending upon whether the 
Successive stimuli are related or not, the subject’s ‘state of expectancy’ towards subse- 
quent stimuli may be changed. Such ‘states of expectancy’ are, descriptively, like likeli- 
hood functions and might be correlated with actual functions (matrices) represented 
neurally in the brain. But in psychological experiment these are not normally observed. 
The subject’s overt reaction to a stimulus is observable, and this is assumed to depend 
upon the ‘prior state of expectancy’ and the stimulus; but the precise nature of this 
dependency (‘decision process’) cannot readily be observed. 

Nevertheless, it may be possible for an external observer to infer something about the 


likelihood function in the subject’s brain (giving ‘states of expectancy’) by observing long 
series of overt reactions to successively applied stimuli. 


ES 
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IV. SoME EXAMPLES OF EXPERIMENTAL RESULTS VALIDLY INTERPRETED IN 
COMMUNICATION THEORY TERMS 
I should like now to give a few illustrations from recent well-known experimental work, 
but I must emphasize that any criticism offered does not reflect upon the value of the 
experiments per se, or on their method; my comments refer solely to the use of Com- 
munication Theory and concepts in their interpretations. 


(i) The choice reaction-time experiments of Hick 
uli are derived from a number of small lamps, 
5 sec. intervals in virtually random order and with 
equal frequencies. The subject responds by touching one of a corresponding number of 
keys. It is found that the total time taken to respond is not a constant ‘reaction-time’, 
but increases as the logarithm of the number of lamps or keys in the set (with a certain 
correction at the low number end). These experiments are now familiar so that de- 
scription may be left in such brief, fragmentary form. 

In such experiments Hick showed a full appreciation 
tion Theory. Thus, it is reasonable to assume that one 1 
semantically neutral. In his earlier experiments, Hic 
lighting at low speeds, so that zero errors occurred; ther 
or of ‘equivocation’. Further, he used long sequences an 
took the precaution, which we noted earlier, of averaging t 
of operators. The results were observed by an independent ‘externa 


necessary conditions applied. 


In a second series of experiments, Hic Et 
times, even at the expense of making errors. This situation corresponds to @ jy 


communication channel if, as before, represents the transmitted signals (stimuli), and 
Y the received (‘noisy’) signals (responses). Then R, the rate of information transfer 1s 
obtained from the formulae given above: 

R=H()— Hy), 
can be assessed from the frequencies P(@), 


In these experiments, visual stim 
arranged in a circle, lit one at a time at 


of the assumptions of Communica- 
amp is much like another, and so 
Fk operated his successive lamp- 
© was then no question of ‘noise’, 
d averaged the results; he also 
he results over an ensemble 
l observer’. So all the 


Jc required his subjects to shorten their reaction 


Where H(z) and H(®/y) plaly) of stimuli and 
responses over the set allowed. l 
NEUES that here R is not the rate of information about 2 to the hl eat 
It is the rate of transference through him, as though he was a nolsy or a ED 
communication link. This is a perfectly valid and useful concept, and it doe. 


the ‘likelihood estimations’ and ‘decision process’. | eh ct 
Again, no attempt has been made to give exact interpretation of the operator's capa 


city’ in the technical Communication Theory sense of that word; for ee SE 
the concept of the hypothetical maximum information rate, 02 5 be be 
coding of the stimuli (Shannon, 1949). And we cannot try es Eo 
these experiments suggest that R might be used as a valuable fs 


if tOL. 
Matching between an information source and a human opera 
(i) Application to intelligence 


d myself in such ready symp& 
ts with reference to inte 


e tests 
thy with Hick (1951) in his uses 
By contrast, I do not fin Iligence tests. In his paper, he 


of Communication Theory concep 
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first discusses deduction and deduction-induction as the possible processes which may 
be applied to a test question, in order to frame an answer, with the inevitable proba- 
Vilistic nature of any answer on the latter basis. I would agree with the author about the 
hollowness of arguments raised against induction by some theorists; induction is all we 
have (besides which, equally weighty arguments can be applied against the concept of 
‘deduction’, e.g., see J. S. Mill's Logic). Hick then draws analogy to the extraction 
of messages from a noisy communication channel; the ‘questions’ used in intelligence 
tests represent ‘noisy signals’ and the ‘answers’ represent ‘extracted messages’. The 
operator, whose intelligence is being tested, is then ‘a predictive filter’. 

Functionally speaking, this comparison is interesting, but it is the next steps with 
which I incline to disagree. ‘Noise’ is compared to the ‘agency of the psychologist, who 
frames the questions’, and ‘is probabilistic from the subject's (operator's) point of view’ 
(italics mine). But in Communication Theory the receiver has not got 2 point of view; 
it is written wholly in the language of the external observer. Further, Hick discusses 
the probabilities of rules as applying to questions as they are to the subject. Again, such 
probabilities, as beliefs, are non-numerical and do not come into the Theory of Communi- 
cation. We may certainly discuss ‘information’ qualitatively, in such terms, but not 
numerically. 

To repeat, I am not questioning the validity of Hick’s re 
wish to stress that it goes beyond established Communication 
numerical measurement. 


sults or theory; I simply 
Theory as this is used for 


(iii) The construction of statistical approximations to language 
In my opinion, one of the most valuable additions to method in experimental psy- 
chology has come, from Communication Theory, with the suggestion of ‘probability 
texts’. 
In a human language, such as English, a great degree of redundancy arises from the 
existence of syntactic rules, which are obeyed by its users; such rules are variously de- 


scribed as rules of spelling, rules of grammar, etc. Of course, the user himself may not 


Know the rules, any more than he knows why he laughs at a joke. Rather itis the students 
they discover them, 


of language, the linguist and grammarian, who describe the rules, as 
the user merely conforms to habits. 

Rather than describe the rules in the sophisticated way of modern grammarians, 
Communication Theory gives means of assessing the constraints upon printed language in 
terms of sets of conditional probabilities. From counting great seas of printed texts we 
can assess frequencies of monograms, di-grams. . .n-grams, letter-bridges, etc., and de- 
scribe the rules statistically. Unfortunately, it is questionable whether similar statistics 
could ever be found and prescribed usefully for spoken language. For speech is not spoken 
writing; it is unpremeditated and freely breaks all the rules; it is fragmentary and un- 
grammatical; and all conversations are specialized and topical. 

d languages have been assessed, but are reliable only up to 


Statistics of many printe 
tri-grams at the very most. Using these tables, sample tests may be constructed which 
mations a working technique 


approximate to the language. For closer, n-gram, approxi 
may be employed which is due to Shannon (1951), and which may be used for constructing 
both letter sequences and word sequences: 2 sequence 0° words, chosen from some 
existing text, is shown to a member of the language group, who is asked to guess the 
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next word; i 
দ্‌ Xt Le ; then the first word of this (mn 41) sequence is covered up and the new seque! 
7 shown to another member, who in turn guesses a suitable next word 0 ৰ 
ত On. 
ple from the same culture are required for constructing such 


Very large numbers of peo 
ngth to be representative of the language, on the assumption 


‘probability texts’ of any le 
that they conform to their engrained language-habits, on an average. 
| Such ‘probability texts’ read as nonsense, but the degree of nonsense is controlled and 
is assessable quantitatively. The use of letters, words (nonsense or real), and sentences or 
long texts, as stimuli in psychological experiments is of course very old. But in the past 
it has largely been left to the psychologist to ‘invent’ or ‘design’ such texts to ya 
considered various standards of sense, meaningfulness, familiarity,..., according as is 
experience had taught him. But using this probability technique we can DOE a 
Which are, say 10% or 50% like English, on an average. Their uses for experiments are 
endless (Miller, 1951). 
To refer back to Sect. II d; ‘ meaning’ is essentially a relationship between a stimulus and 
e are not denying that ‘meaning’ and ‘meaningfulness’ are not perfectly 
s. Rather, it seems that the use of ‘probability texts’ by-passes 
on and substitutes a quantitative measure to the stimulus-recipient 
d over a population of recipients, and expressible in the meta- 
1 observer. For instance, reaction times may be found to vary 
ningfulness’ of word or sentence stimuli; but, alternatively, 
be related to the probabilities of these stimuli, 


its recipient. W 
good, useful, concept 
Philosophical discussi 
relationship, average 
language of an externa 
according to the ‘mea 
ensemble-average reaction times may 
quantitatively. 
Tachistoscopic experiments 
Tt has been known, at least since 1885, that speed of visual perception, as exampled 
by reading, increases with familiarity with the language. Using these ‘probability texts’, 
the exact functional relationship can be established. Employing tachistoscopic presenta- 
tion Miller, Bruner and Postman (see Miller, 1951, for various applications to experimental 
degree of correct identification of 


Psychology, including this t) measured the 
8-letter ‘words’ having Te order, and first-, second- and fourth-order 


transition-probability approx n the visual exposure times were 
varied. Table 1 illustrates some from left to right these becoming 


experimen 
spectively random 
imation to English, whe 
of their test-‘ Words’; 
ser to English, on an average. 


Progressively and measurably clo 
Table 1 
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Miller, Bruner and Postman have shown that although rn 3 Os SLE 
tized more quickly and accurately, in tachistoscopice be 4” ie 2 of poorer approxi 
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he 4-gram < words’ are recognized more quickly, but they are also more ‘redundant 
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Provided that the results of such tachistoscopic tests are averaged over Jong series of 
stimulus words and, again, averaged over many subjects who are within the language 
group, such uses of the Wiener-Shannon information measure are perfectly valid, and 
very useful. Qualitative results become quantitative. 

This illustration provides a good example of non-stationary conditions. Th 
cannot validly take time-averages because, if the tachistoscopic exposure is long enough, 
every letter of a word will be recognized without error. But averaging may be done 
instead over an ensemble of people (ensemble average). 

‘Probability texts’ may be used for various quantitative psychological experiments 
upon visual perception and discrimination. For verbal association tests, for memory tests 
(recall, or learning), and for articulation tests under noisy conditions, for example. The 
writer has suggested elsewhere their use for assessment of the perceptual rates of visual 
information whilst reading—the relation between the frequency and distribution of eye 
saccades and the probability of the textual matter (Cherry, 1955). 

These varied examples of psychological experiments which I have cited have been 
very few in number, but may serve to illustrate the points which should be borne in mind 
when interpreting results quantitatively with the statistical ‘information-rate’ measure. 


us We 


V. INFORMATION RATES ARE RELATIVE TO A GIVEN SOURCE ENSEMBLE 

The ring of N lamps used by Hick (Sect. IV (i)) and the ‘probability texts’ just described 
represent two ways of excluding ‘meaningfulness’ from experiments and thereby causing 
serious personal variations of response. In Hick’s case, one lamp is as good as another, 
semantically almost neutral; in the ‘probability texts’, each dummy word may certainly 
be meaningful to any one subject, in the sense that it will set up images and associations 
in his mind, but the trouble is presumed to be overcome by the smoothing which takes 
place when results are averaged over many subject’s responses. 

These two kinds of stimuli represent different types of source ensemble. Hick’s lamps 
form an alphabet of N members, having equal or other assigned frequencies; the words 
constructed for ‘probability texts’ may also be used in alphabets of N words, but their 
probabilities will, subjectively speaking and only on an average, conform to those of 
letters in ‘the English language’ represented by the habits of the subjects who are drawn 
from an English population. (Strictly, we should not speak of ‘the English language’; 
we might, for some purposes, distinguish journalese, scientific English, nineteenth- 
century novels, and a host of other languages. But a great number of statistical counts 
have been published, e.g., see Zipf, 1949.) N 

It is then important to appreciate that information-rates are always determined 
relative to some given source ensemble; an alphabet, with its set of probabilities. In- 
formation rates are not absolute, but relative to some frame of reference, in any specific 
practical case. When information rates are quoted, the ensemble should be specified, that 
is, in relation to psychological experiments, the exact stimulus conditions must be noted. 

I have mentioned particularly visual and aural stimuli but, with this precaution in mind 
there is no reason why reliable and quantitative rates should not be found for other 
sense-stimnuli, taste or smell for instance (Beebe-Center, Rogers & O’Connell, 1955). 
One can always set up an empirical alphabet of smells or tastes and measure information- 


rates relative to that frame of reference. u 
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VI. THE UNREALITY OF ‘CONTINUOUS INFORMATION’ 


Many tracking experiments may appear at first to use a ‘continuous’ stimulus function; 
for example, when sighting a gun on to a moving target, or when following a wandering 
line on a moving band of paper with the finger. Such notions raise the concept of ‘con- 
tinuous information’—a concept which to my mind has no place in physical experiments 
—and I should like to end by commenting upon it. But first, I would remark that ‘con- 
tinuous information’ may well be a useful mathematical concept, for mathematicians 
(pure) deal with constructs, not with experiments and observations. 

As is well known the information rate of a hypothetical noiseless source H(z) can be 
infinite; ‘continuous information’ can be discussed meaningfully only if noise is considered, 
80 that the equivocation H(z/y) is infinite to the same degree. Their difference R= H(z) — 
H(x/y) is however finite, 50 that everyone is satisfied. But in tracking experiments it 
may be difficult and undesirable to specify or account for any noise. The signal to be 
tracked is ‘continuous’ in a ‘noise-free’ environment. Then the question arises: is the rate 
of information supplied to the operator infinite? 

‘This question is not answered by observing that the operator's perceptions and reac- 
tions must be discrete and finite in number. For instance, it might be pointed out that 
the operator's eyes do not track continuously, but in discrete saccades, his perceptions 
taking place during the fixation pauses only, when his eyes are temporarily at rest. 
Indeed, it would seem to me that ‘perceptions’ are of such a nature that they can only 
occur at points in time. The decision is I: ডৰ working Fen selected, at some 
i £ ge t be ‘continuous’, by their very nature. 

Lb ii NAN have a minimum threshold, below which they are not 
timulus are needed to set up perceptions. However, these 


activated; finite changes in 5 y : 
jections do not জা our question, because they refer not to the source of information, 


but to th iDient’s perceptions and reactions. Li 
If A onastiB 0 here be considered proper to Communication Theory, the answer 


to it is no. For itis the external observer who gives the answer, not the operator himself, 


and when the observer describes anything he can say only a finite number of things 
ab jt he ‘continuous’ curve being tracked consists of a wavy line on paper, the 
Sb f a finite number of sample points to a finite accuracy. 


he position 0 k 
Br hE Vln TA the whole curve. It may be objected that he could quote the 
e ca 


i হু ill he is giving only an equation, symbolically, 10b'8, curve 
eT: A ot PAT tracking subject's responses, his moving 
finger positions for example, with mathematical Lr IA A 

In practice, the information rate of a physical op Es d t of spaced samples 
tracking experiments, could be specified by choosing EE Ee 2 EY ন I 
and dealing in discrete terms, with the amplitudes of these er re 5 e 
stimuli and responses are reduced to a finite set, with a finite num eT 0’ ঠ grees reedom. 
The ation rate of the source, and also of the operator \ PLE wate) 


{ I hoices. 

able only Ww ith resp y10r agree discrete set of © SY 
pect fi b pith respect to some prior ag Ks 0 ; 
But the ' nt a ‘continuous information source certainly has its uses, and 2 


haps a distinction may be drawn which clarifies the point. 
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Pure and applied Communication Theory 


Like other branches of mathematics, Communication Theory has its ‘pure’ side, to 
which the concept of a ‘continuous’ source rightly belongs. Continuity is essentially a 
mathematical concept and, of course, a most valuable simplifying concept. It has been 
easier, quicker and more fruitful to the development of mathematics to deal with con- 
tinuous functions than with great masses of finite data. 

Again, there are those whose prime interest is in Communication Theory as @ 
mathematical discipline, and not in its application to the description of physical com- 
munication situations. Whereas the physical situations call for an observer, in whose 
meta-language the description is made, mathematics calls for no observer at all—no 
meta-channel of description. 
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ON SOME PSYCHOPHYSICAL TECHNIQUES 
EMPLOYING A SINGLE MANIPULANDUM 
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mit the single bar-press apparatus to be used for the 
Rate of response is @ useful dependent variable for 


d with the negative stimulus in two of the methods. 
negative and positive stimuli, the situation 


Four techniques are described which per 
generation of psychophysical functions. 
measuring the strength of behaviour associate. 


When a warning signal is introduced with discrete 
becomes logically akin to the traditional infra-human psychophysical procedures. Rate of re- 


sponse is then no longer useful as a variable, but because any given response does not alter the 
animal’s geographical position, the bar-pressing situation offers certain advantages over the 
traditional procedures. These advantages are incorporated in the two remaining techniques 


described. 


I. INTRODUCTION 
as been an increase in the use of automatically controlled ‘vending 
us, in which manipulation of a single lever, bar, or panel can 
other reward, according to conditions set for the experiment. 
d analysis of the single manipulandum situation, see 
these devices have been employed for the study of 
no environmental stimuli which are distinc- 
responses—such as the study of rates of response under 
variable or fixed intervals schedules of reward (Skinner, 1958). Occasionally, they have 
been used for the investigation Or demonstration of UT a 
1953; Heise, 1958). The latter application 1s likely to oR 5 a ! ni 


ত? i hing 
reason th hat bar-pressing units are approaching 0 ndard 
in many nt TerEhy tempting research students by their availability, and be- 

) 


c . ade automatic to such an extent that considerable benefits 
oe Ee no of Ee and flexible control of stimulus ES It f [ 
inquiring, therefore, into the relationship between the ad or 3 Eo Sচ) oe 
Eta ton. nnd ol EE traditionally employed for the stu el he i SUR, 
Such an i should yield information of both practical an met] odo. value. 
For practical purposes, the single manipulandum situation 1s  ) bh Successive 
discriminations, althou gh simultaneous discriminations are not beyon € range of 


ত সঞ ts for infra-human subjects, therefore, are such 
Possibility. Its traditional counterpar i R 
none as the Y-maze, the single-stim tand, and the Wisconsin 


ulus Lashley jumping 5 
discrimination apparatus when arrange approach-avoidance 


d for @ ‘go—no-go’ or 
discrimination. The bar-press situation, however, C87 differ in two respects from these 
ination. হি h 
other situations. In the first place, eac 


unrewarded response leaves the animal in 

Fb the response, and hence rate of response 

a টু ation a5 before ঠ টি EE 

tly the same physical ABE In the second place, in the traditional situations 

thes be used as a dependent 2 choose one of two alternative responses, i.e. where to 
Stimulus permits th jogiool Laboratory, University of Cambridge. 

* Now at 


In recent years there h 
machine’ types of apparat 
be made to deliver food, or 
(For an excellent description an 
Ferster, 1953.) Most commonly, 
behaviour under conditions where there are 
tive occasions for rewarded 
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respond, while in the bar-press situation, the stimulus may only tell the animal when 
to respond. But, as we shall see, the bar-press situation also can be made logically 
equivalent to traditional situations. b 
The limitations of a given procedure are more evident when one considers psycho- 
Physical functions rather than simple discriminations. There is little difficulty in estab- 
lishing a ‘discrimination’ between, say, two widely separated acoustic tones, if one tone 
is always made the occasion for a given schedule of reward to be operative, while the 
other is never the occasion for a reward. Indeed, this serves commonly as a class-room 
demonstration. But it would be impossible to determine the DL (i.e. least discriminable 
difference) between two tones with these contingencies, at least not without imposing 
rather strict limitations on such factors as stimulus duration relative to average reward 
interval. Consider the instance of a stimulus difference which is subliminal, or in the 
limiting case, zero. Given even a low ‘operant’ level of response rate, the animal would 
be rewarded occasionally for responding to a stimulus difference which was undetectable; 
when this occurred, it would be to the animal’s advantage to continue responding. The 
discrimination could be based on the occurrence either of a reward or of a supraliminal 
stimulus difference. Put in other terms, the difficulty lies in the non-independence of 
rewarded responses over a period of time; given one rewarded response, the probability 
is high that a2 response during a succeeding given interval will also be rewarded, quite 
independently of the presence or absence of any other discriminative stimuli. One step 
towards avoiding this difficulty is to make the reward terminate the positive stimulus. 
All of the methods discussed here will be subjected to this condition. But it is evident 
from what has been said that Psychophysical requirements refine the issues to be raised 
in evaluating a discriminative situation. All of the illustrative material here, therefore, 
will be of Psychophysical determinations. 


All successive discriminations share one difficulty. 


In the early stages of discrimination 
training, 


there is usually a high degree of ‘generalization’ or ‘induction’ between the two 
stimuli; i.e. the animal makes the same response to both stimuli. 


discrimination, for example, where the animal is required to make a response to one 
stimulus (the ‘positive’ stimulus) and to refrain from making that response to the other 
stimulus (the ‘negative’ stimulus), the animal will sometimes continue to respond to 
both stimuli. Since indiscriminate responding produces intermittent reward, and since 
intermittent reward schedules are known to Produce relatively high and stable rates of 
response, the pattern may be an exceedingly persistent one. The real problem, then, often 
lies in first reducing the Probability of an incorrect response to a negative stimulus rather 
than increasing the probability of a correct Tesponse to a positive stimulus. One of the 
traditional methods of achieving this is to Punish incorrect responses. The use of aversive 
stimulation, however, involves many additional difficulties, such as the suppression of all 
behaviour in the situation. Fortunately, other procedures are available which do not 
employ aversive stimulation. Some of these will be discussed below. They can be placed 
1m one or both of two classes: (1) extinguishing the incorrect response to the negative 
Stimulus—the negative stimulus is presented either much more frequently or for longer 
duration than the positive stimulus; (2) making the appearance of the positive stimulus 
contingent on the subject’s not having made an incorrect response to a, negative stimulus. 
Both classes of procedures have several variants, each of which has special problems— 
but these are problems which are basically inherent in the actual meaning of discrimina- 
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tion. In thi iti i i a8 2s too) 

tien. lien AT LL ত 

ন aE ; যু hl e iS a technique which is not a 
ion of variables other than the stimulus dimension. 

This report will discuss four specific psychophysical procedures which have been 
evolved for use in the bar-pressing situation. The first two find no parallel among the 
traditional procedures, in that they employ rate of response aS a dependent variable. 
The‘last two have traditional counterparts, but the bar-press situation offers certain 
additional advantages. All illustrative material will be drawn from two types of threshold 
studies: the difference limen for frequency, using acoustic stimuli; and the critical fusion 
frequency, using optic stimuli. Subjects include pigeons, rhesus monkeys and humans. 


Il. CoNTINUOUSLY CHANGING STIMULUS METHOD 


If the positive stimulus is terminated by reward, it can be asked whether rate of response 


has any value as 2 dependent variable—a single response to the positive stimulus can 
yield as much information to the experimenter (and to the subject) as N responses over a 
time interval. But there is still the negative stimulus, and here rate of response might be 
used effectively. One ingenious possibility has been reported by Skinner (1953), who 
studies the behaviour of pigeons with respect to what he termed an ‘external clock’. 

as made to increase in length at a constant 


4A straight line on the front panel of the cage Ww 
rate, the bird being rewarded for responding only when the line had reached a certain 
ed to its original value 


maximal length. After the reinforcement, the stimulus revertec 
and went through another cycle. The characteristic behaviour which finally emerged was 


a lack of bar-pressing until just before the stimulus had reached its final value, when 
the bird responded at a high and relatively fixed rate until rewarded. ‘The DIL can be 
defined as the value at which the animal begins to respond, the mid-point between this 
Value and the final reward value, or Some other fixed value. 4 { 

Two stimulus parameters can be assigned. The first is the stimulus difference between 
the starting value and the final value; the second is the rate at which the change of the 
Stimulus occurs—or, in more general terms, the form of the transition function from 
Starting to final value. These factors determine, of course, the temporal length of the cycle 
from start to finish. Asyet,n0 completely systematic investigations have been made of these 
Parameters, but there is evidence which suggests that variations in these factors pro- 
duce large differences in behaviour, and that the relationship 18 probably nota 4 nl 

Skinner, after comparing cycle periods varying from 3 to 32 min., states tha e 
hly the same 


Tate of responding is roug for a given size of spot regardless of speed of change. 
pvyiously not approx 


The curv 3 imately 10 times as high as that at 3 min., 
e at 32 min. 1s 0 টী E টি 2 

88 it should be if hs control by the spot were strictly equivalent’ (p. 74). This means that 

the DL became smaller a8 the temporal period increased. In the published curves (which 

I easurement 


are unfortunately too small to permit precise m ), however, there is & Suggestion 
Of a, rather ন er and more aradual start with long periods than with short periods, 
Et 


ন 3 hly the same 
and 5 5 of stimulus value, might be roug 
a NEE fr ন 5 min., the behaviour can be Shown. to be affected by the 
Shorter per AE 


i lues. 4 tone was made to warble 

Stimulus diff betw' the star al va 
‘erence between 2600 c.p.s. bl 

(at the rate of three times per second) of 2600 '0.p.s- snd another Tf 


e tone 
frequency. The second frequency Was gradually F 


OUT, 


tinuously lowered until th. 
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remained steady at 2600 C.p.5.; the pigeon was rewarded for responding to the SleoCy 
tone. The entire run took 56 sec., the steady tone remaining on for the last 5 sec. 
of the run. After the steady tone, there was a 5 sec. period of silence, and a new 
run was begun. The initial warble value could be varied without changing the 5 
function. In fig. 1 are shown three such values, plotted against rate of response. Fac 
point is actually an average of 15 runs. It can be seen that as the starting value is lowered, 
the animal begins to respond earlier in the run. But the point at which the animal re- 
sponds is not solely under the control of the absolute stimulus value. Tf mid-points are 
chosen as the DL’s, the values are 55, 30, and 11 C.p.s., respectively. Substantially the 
same results were obtained with a run of 2 min., although the data are not as complete 
for that value. 


2 
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Fig. 1. Average relative rate of 


response for a pigeon as warbling tone approaches steady tone, 
for three different initial Ww 


arble ranges. 
Fig. 2. Successive cumulative res 
of stimulus chan 


‘Three curves are 


Ponse curves for a pigeon as warbling tone approaches steady tone. (A) Rate 
ge is independent of the animal’s response. (B) After 2} hr. training in which 


‘early 
starts’ locked the stimulus until animal stopped responding. 


It is quite likely that if longer runs were chosen, the behaviour would tend to become 
less and less a function of the initial stimulus difference, but, at least within the range 
e initial value can influence the relationship considerably. Tt will also be noted 


2 hr. daily. 


It is Possible, however, to Sharpen up the curves by means of one of the general 
methods discussed in the Introduction. When human Subjects were trained on this 


Was no contingency, in other 
mulus. In order to eliminate 
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RUE arbitrary stimulus can be chosen such that, if the animal begins to respond 
oR i ue, the stimulus is instantly stopped and kept at that value until after 
Er as FE Early starting thereby delays the appearance of the steady tone 
Lat ore 0 reinforcement. That this technique was effective in sharpening u he 

ehaviour is clear from the cumulative tracings shown in Fig. 2. In this En a 


run of 1§ min. was used, including a 10 sec. silence period. Fig. 2A represents the re- 
eginning of the experimental session, without the added ‘stimulus 


shows the same animal 23 hr. later, after the contingency 
ese particular trials it had been removed, and conditions 


sponding at the b 
locking’ contingency. Fig. 2B 
had been introduced, but in th 
Were otherwise the same as in Fig. 2A. 


jb sh 


1-5 min. 
jponse curves for a human subject as warbling tone 


e Tes] 
s lock’ device described in text. 


Fig. 3. Successive cumulativ' 
using the ‘stimulu 


approaches steady tone, 


ake a similar discrimination. The subject is pro- 


vided with a handswitch and a set of earphones. His only instruction is that he is to make 
@ light on a panel flash on as often as possible. Roughly the same training procedure is 
then employed, including the addition of the ‘locking’ of the stimulus for early responding. 
Shown in Fig. 3 is a cumulative response curve, using a warbling tone which approaches 
2600 c.p.s. This subject started to press at about 8 c.p-s. difference from the steady tone. 
Training time has been found to vary among subjects from as little as 30 min. to as long 


as 6 hr. 

In general, it is felt that this method has not yet reached a point of refinement where it 
Provides a useful measure of discriminative capacity. Under certain conditions, it is 
extremely sensitive to general parametric conditions and, in addition, is probably very 
dependent upon length and method of training adopted. ER ae TOLL OFA 
methods; all methods are affected similarly, but, in the opinion of the author, this par- 
ticular technique is more sensitive t0 these factors than are many other procedures. 
There is an additional difficulty in general method—this will receive discussion in a later 
Section. But, if for no other reason than the speed with which psychophysical functions 
can be generated, the method deserves further investigation. 


Human subjects can be trained to m. 


ROUND EXTINCTION METHOD 
the stimulus ‘Jocking’ device was of the second type described 
y Of incorrect responses to negative stimuli— 


e frequenc 
itive stimulus contingent on the subject's not having 
s. The other technique—extinction—is well 


Gen. Psych. 48, 8 


III. BAcKk@ 


in the previous method, 
in the Introduction for reducing th 
Making the appearance of the pos 
Made a, bar-press to the negative stimulu 
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represented in the present method. As before, rate of response is used as a dependent 
variable with respect to the negative stimulus, but an additional dependent variable is 
introduced in the simple percentage of responses to the positive stimulus. The psycho- 
Physical function is calculated as a joint function of both variables. 

The negative stimulus is presented continuously as a background against which short 
durations of the positive stimulus are presented on an aperiodic schedule. For example, 
in the determination of the absolute threshold for acoustic intensity, long periods of 
silence are presented between short presentations of tones of varying intensity. Heise 
has used such a technique quite Successfully for determinations of the minimum audible 
field of the pigeon (Heise, 1953). In another example, in the determination of critical 
fusion frequency, long periods of steady light are presented between short presentations 
of flickering lights of varying frequency. 

There will always be some responding in the presence of the background or negative 
stimulus. Such responding, which Heise has termed ‘noise’ if it is of significantly high 
rate, must enter into the calculation of the threshold value, since it can provide a high 
‘chance’ probability of a response to the positive stimulus. A simple mathematical cor- 
rection for noise is available (Heise, 1953). The most effective policy, of course, is to lower 
the noise level to a negligible value, rather than to correct for a high level. One method 
is to increase the mean interval of the aperiodic schedule. Fora pigeon under ordinary 
conditions of deprivation, a schedule with a mean of 2 min. has been found quite satis- 
factory for the auditory discrimination Just described. An additional possibility, one 
used by Heise, is to increase the number of responses required for reinforcement during 
the appearance of the positive stimulus. For example, one can require five bar-presses 
in 5 sec. This, in effect, redefines the unit response. 

Regardless of these controls, noise level tends to increase to a considerable value when 
the positive stimulus is maintained at Just supra-threshold values. For this reason, it 
is important to ensure that very long sequences of difficult values are not presented. 
Using this technique, therefore, to obtain thresholds by the ‘quantal method’ (Stevens, 
Morgan & Volkman, 1941) for infra-human organisms is not always feasible, although it 
seems at first glance to be almost ideal. More practical Procedures are to present values 
either randomly or in short sequences of a given value. 

Another factor to be taken into consideration is the Prolonged presence of the negative 
stimulus. Tf the problem is one in which fatigue or adaptation is likely to be a factor, 
this method may have serious drawbacks. In a later section, inferential evidence will be 
Presented suggesting that such an effect can be significant under certain conditions in 
auditory discrimination. 

Fig. 4 shows a Psychophysical function for acoustic frequency for a pigeon, obtained 
with the Background Extinction Method. The negative background stimulus was a 
steady tone of 2600 C.P.s., 60 db. sensation level (human), while the Positive stimulus 
Was a frequency-modulated tone which warbled at the rate of three times a second 
between 2600 C.P.s. and another variable higher frequency; 
*PProached 2600 c.p.s., it became more difficult to distinguis 
tone. The variable frequency is plotted on the abscissa; th 
Percentage of stimulus Presentations to which there was a re 


aS the variable frequency 
h a warble from a, steady 
© ordinate represents the 
Sponse of at least 10 bar- 
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for four or five presentations, and then changed to a new value randomly. Each 


point represents at least eight presentations. The DL (50% point) for this bird was 


approximately 25 c.p.5. No correction was made for noise, since it was found to be 


negligible. 
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Upper warble value, c.p.s. (Lower value=2600 c.p.s.) 


metric function for acoustical frequency, 


Fig. 4. Pigeon’s psycho 
d Extinction Method. 


obtained with the Backgroun 


IV. METHOD OF LIMITS 
Each of the previous methods has at least one difficulty associated with it, methodological 
hich has not yet received attention. The Continuously 


in one case, technical in the other, W 
Changing Stimulus Method evidently is insensitive without a stimulus-locking device, 


as described, since it is never to the animal's disadvantage to begin its response run early. 
But the locking device introduces a delicate problem of the actual definition of the DL. 
The Background Extinction Method suffers from no such vagueness about the defini- 
tion of the threshold but, when used for discriminations made along certain stimulus 
dimensions, it presents a serious technical problem. For example, consider the case of 
the DL for acoustic frequency. In changing from the background of frequency A to the 
Positive stimulus of frequency B, acoustic transients will be produced—varying as a 
function of the actual transition Curve. These transients may be audible as a click. 
A related difficulty may be created by the switching mechanism; there may be a brief 
h stimuli. With carefully designed 


Period of non-stimulation or of summation of bot ¢ 
be eliminated—but often only after considerable invest- 


appara yoblems can 

0 tl ক time. In general, the Background Extinction Method, for these 
reasons, is more suitable for absolute rather than for relative thresholds. y 

An alternative approach is one in which the artifact 1s deliberately retained. ‘On some 

ative stimulus is substituted for the positive, a device some- 

{ { n of blanks’. It is of interest to note that this simple altera- 

en the bar-press situation as it has been used heretofore 

In the latter, the animal is always given @ cue or warning 

onse—it may be the raising of a screen or the placing 

Concomitantly, this alteration renders rate of response 

nses to positive stimuli are compared with re- 


tion provides the bridge betwe 
and the traditional situations. 
Signal for the opportunity for resp 
of the animal in the starting box. 
Superfluous as a variable. Instead, respo 
Sponses to Is. 

The lr method is one which attempts to meet both of the methodological and 
technical difficulties just discussed. It bears its closest relationship to the method of 
limits as used in human psychophysics. The method of limits, without mol aR 2 
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clearly unsuitable for animal work, since the reward contingency cannot be established 
satisfactorily—one cannot reward a ‘correct’ response. To illustrate the method used 
here, an example will be given of the determination of the DL for acoustic frequency, 
employing a warbling stimulus as described above. 

Discrete tones of 5 sec. duration were presented. The first tone presented always had & 
warble range of fairly high value (i.e. greater than 100 c.p.s.). Tf the bird did not respond 
to the tone, the next tone was a lower value of the warble range. Similarly, if it did not 
respond to this, the next tone was a still lower warble. The animal was rewarded if it 
responded when the tone finally was steady, as it might have been after 4 or 5 steps. It 
the bird did respond to a warbling tone, regardless of its range value, the duration of the 
tone was extended for an additional 5 sec., during which time it was changed quite 
quickly to a much higher value of warble range. Then on successive trials the animal would 
be forced to start over again from this higher value, Working down to low 
not responding. In other words, any ‘mistake’ would necessitate starting the series of 
descending steps over again, thereby delaying the possibility for reward. 

On the basis of how well the animal did in the earlier Stages of training, 
of warble range was selected. It was in this area that the a 
discriminated the warbling tone from a steady tone (i.e. he sometimes responded to the 
warble). The critical area included two warble values, an upper and a lower. From a 
table of random numbers, two schedules were prepared, one for the upper and one for the 
lower value. Tf the animal reached the upper value in the critical area, a steady tone was 
Presented 25 %, of the time instead of the usual warble range value. If he then responded, 
he was rewarded. Tf he did not respond to the steady tone, the series was begun again. 
A similar procedure was adopted for the lower value, except that on 75%, 
2 steady tone was substituted for the warble. Hence, in effect, the schedul 
tended to improve the discrimination, since the lower value was more h 
VWith such improvement, the animal would refrain more fre 
correct responses to the lower warble value, 
as the next stimulus. If the animal correct 
half of the lower warble presentations (out o' 
entire critical area was lowered. Similarly, 
of the upper warble presentations, the critic. 
is defined in terms of the point at which 
stimulus. 

The threshold values w 
of stability. It is usuall 


er values by 


aus : 
2 “critical area 
imal no longer consistently 


of the occasions 
e was one which 
eavily weighted. 
quently from making in- 
in which case a steady tone was presented 
Y refrained from responding to more than 
f an arbitrary number of presentations) the 
if the animal was incorrect on more than half 
al area was raised. The DL with this procedure 
the animal mistakenly responds to a negative 


hich have been determined in this fashion Possess a high degree 


Y Possible to run a pigeon for at least 2 br., obtaining approxi- 
mately 100 successive threshold values without any apparent large shifts in values. One 


principal advantage of the method lies in the Speed with which successive DL’s may be 
obtained. For the data here discussed, a value was obtained, on the average, once in a 
Period just longer than a minute. For this reason it lends itself to the study of short-term 
changes in thresholds. For example, Deutsch (1951) has reported a temporary decrease 
in the human monaural DL for Pitch following stimulation of the Contralateral ear for 
4 min. by a tone of the frequency from which the DL is being measured. This effect he 
termed an “auditory figural after-effect’. A similar phenomenon (with binaural stimula- 
tion) in the pigeon is suggested by Fig. 5, which shows Successive DL’s for pitch at 
2600 c.p.s. for a Pigeon before and after a 4 min. presentation of a 2600 C.p.s. tone. 
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EE We min. tone WAS presented, the overhead light was turned off, which effectively 
nl ; pigeon’s responding.) In Fig. 6 is shown similar data for another pigeon, 
i her with control data for the effect of a 4 min. ‘dead time’ period. In both grophs, 

e is a suggestion of a lowered DL following the 4 min. tone, with a gradual r0vGHL 
back to its normal level after some minutes. (The DL’s shown in Figs. 4 and 5 were 
Shtainsd from the same pigeon, no. 71. Tt is interesting to note that the DL following 
satiation’ in Fig. 5 is roughly the same as that shown in Fig. 4. The latter was obtained 
| the Background Extinction Method, in which there was a steady tone present con- 
fl inuously, except for short bursts of the positive warbling stimuli. It may be argued 
therefore, that both figures show the effects of a satiation tone on the DL.) Repetition 
| 


of the Deutsch experiment using human subjects and the present technique, however 
Suggests that the effect is found only under rather special conditions, and the DreBent 
data are certainly not complete enough to be taken as positive confirmation of his findings. 
They are presented, rather, to illustrate the use to which the method may be put. 
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Fig. 6. Successive DL's for pitch from 


blackout and silence period, and a 
, after blackout and 4 min. silence; 


CALLY-REWARDED ‘G0—N0-GO° 

So long as both stimuli are presented discretely, with some sort of accompanying warning 

Signal, a great many stimulus schedules are possible. The present method is perhaps 

the most general, in that both stimuli are presented randomly. Itis the analogue of the 
the Method of 


he human ‘method of constants’. This method has the advantage over \ 
utomaticity of procedure, and, concomitantly, in 


V. SYMMETRI 


Limits of permitting almost complete a 08 

Temoving the experimenter aS & controlling and possibly biasing factor. Tt loses, however, 
determination. 

th a 


sented every 10 sec., say, wi 


the advantage of speed in threshold 
lis rewarded fora bar-press. 


The basic contingencies are simple. I 
maximal duration of 5 sec. Tf the stimulus 1s posit 


A stimulus is pre 
ive, the anima: 
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If the stimulus is negative, the animal is rewarded at the end of the 5 sec. period for not 
responding. If the animal behaves incorrectly with respect to either stimulus (fails to press 
to the positive or presses to the negative), the stimulus is repeated until he behaves 
correctly. Rewarding correct ‘non-responses’ to the negative stimulus ensures that every 
sequence of initial-plus-correction presentations ends with rewarded behaviour, whether 
ds to distribute errors to both stimuli more 


Monkey no. 56 i 


30 35 40 45 50 55 60 65 70 


Flicker value (c.p.s.) 


UDUDUDUDUDUDUDUD 


Successive runs 


Fig. 7. Psychometric function for a monkey in a discrimination between flickering and steady light. Data 


obtained with “symmetrically-rewarded Eo— no-go method’. 
Fig. 8. Successive values of cf.f. for two monkeys. U, refers to ascending series; D, to descending series. 
—_, Monkey no. 153; ~~---, monkey no. 156. 
In order to obtain a threshold determination, the value of the positive 
Varied either randomly or in a systematic order. Technically 
positive stimulus at a fixed value for a single experimental 
Systematically from session to session. A variety of scoring 


Stimulus is 
» it is simpler to keep the 
Session, varying its value 


Yo 


correct response point, i.e. the point at which itis making the discrimination half of the time. 


This method was developed (in an unpublished study by 
determine the critical fusion frequency for normal and brain. 


Y 4 parallel episcotister constantly 
ed equal brightness of 5.25 foot- 


the flicker was successivel 


k JY increased until the animal’s 
d 50%, in practice it was t 


hought more advantageous not 


EEN 


ie 
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to force the discrimination to ‘chance’ too frequently, not only for the sake of efficiency, 
but also to avoid the conditions for classical Pavlovian neurosis. The procedure adopted 
was to raise the flicker value until the animal received a score of less than 75%, then to 
lower the value until it received a score of better than 90%. In this way one could come 
ale many times without difficulty. In Fig. 8 is shown a plot of the 
d down runs for two Thesus monkeys. Each point is the 
0%, to below 75%, as just described. 


up and down the sc 
75%, point on successive up an 
interpolated value in a series going from above ] 
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PERCEPTUAL AND PERSONALITY DYNAMICS IN 
REACTIONS TO AMBIGUITY 


By VERNON HAMILTON 
Birkbeck College, University of London* 


4 battery of tests designed to elicit differential responses to a variety of ambiguous situations 
was administered to groups of Control and Neurotic subjects. The data show marked individual 
differences and considerable evidence for intra-individual consistency in avoidance/non-avoidance 
of ambiguous situations. A high percentage of significant correlations suggests that the tests 
measure few, closely related variables. Age and intelligence are only minimally involved. The 
evidence is taken to be consistent with a theory of cognitive control of the environment medi- 
ated via perceptual attitudes operative at varying levels of the individual. 

To test the influence of controlling and restrictive personality factors on reactions towards 
ambiguous situations, groups of anxious, hysterical and obsessional psychiatric patients were 
compared for tendencies to avoid ambiguity. Neurotic subjects were generally shown to avoid 
ambiguity more than Controls, and Conversion Hysterics and Obsessionals avoided ambiguous 
situations more than Anxiety States. Ttis Suggested that avoidance of ambiguity serves to avoid 


anxiety and conflict. The similarity in behaviour between Obsessionals and Conversion Hysterics 
is interpreted as being due to the functional similarity and aims of the neurotic symptoms of these 
two clinical groups. 


I. INTRODUCTION 


‘Intolerance of ambiguity’ was first conceptualised by Frenkel-Brunswik (1949), who 
defined it as ‘preference for familiarity, symmetry, definiteness and regularity,...@ 
tendency toward black-white Solutions, over-simplified dichotomizing, premature, un- 
qualified either/or solutions’, etc. These tendencies she considered to be perceptual 
characteristics found in association with strong attitudes of social and ethnic prejudice, 
and with repression as a dominant defence mechanism. The high-prejudice group of 
Frenkel-Brunswik’s investigation was also characterized by an inability to think in terms 
of probability, and by an avoidance of uncertainty ‘as accomplished by the narrowing of 
meaning and the mechanical repetition of set’ (1954). This last aspect of the definition 
Would appear to reduce ‘intolerance of ambiguity’ to a variant of rigidity in the sense 


in which the latter is used by Luchins (1942) and Rokeach (1948). Eysenck (1954), 
however, reports over-all low correlations between meas 
and perceptual and conceptual rigidity, 
Variants may be only a function of de 

“Intolerance of ambiguity’ has been 
find the phenomenon expressed in sp 
the autokinetic phenomenon. Kapla 


ures of ‘intolerance of ambiguity’ 
50 that any obvious similarities between these two 
finition and experimental technique. 

variously investigated. Block and Block (1950-51) 
eed of norm establishment in an experiment with 
1 (1952) reported a contingency between ‘intoler- 
ance of instability’ in the perceptual field induced by means of aniseikonic lenses, and 
Avoidance of equivocality and contradictory material. Further demonstrations of 
Intolerance of ambiguity’ and its relationship to flexibility of thought (Blum, 1954), 


need for clarification in ambiguous inter-personal situations (Martin, 1954), and specific 
* de o d 
iin the UAE forms part of a thesis for the degree of Doctor of Philosophy in Psychology deposited 
Y Versity of London Library. Tt was written while the writer b ld 3 S i i 
UOllege, Universi oF 2 CE itten while the writer held a Research Studentship at Birkbeck 
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eo Io oY psychological stress (Smock, 19550, 0), suggest that the indivi- 
D guous perceptual situations may depend on a specific organization 
of personality to deal consistently with perceptual situations lacking structure, defini- 
tion and certainty. J 

Experimental evidence in support of a principle of generalized cognitive control has 
been advanced by Klein and his collaborators (1951a, b, c, 19530, b, 1954). According 
to this theory, cognitive control of the environment is achieved through the operation of 
‘perceptual attitudes’ of levelling, form-boundedness, intolerance of instability and so on. 

The aim of the first part of the investigation reported here was toil: First, to 
determine if there are consistent individual differences in response to a variety of 
ambiguous situations. Secondly, to determine whether consistency of response to ambi- 
guity is sufficiently marked to serve as support for the view that consistent perceptual 
attitudes are instruments of an ‘adaptive principle of ego control’. 


These aims were formulated in the following questions: (1) Are there individual dif- 
mbiguity as measured by a battery of tests? (2) Are subjects 


s to ambiguity from test to test? (3) Are differences in avoid- 
differences in age, intelligence, sex or occupation? 


ferences in avoidance of a 
consistent in their response 
ance of ambiguity related to 


(i) Description of tests 

fying the criteria of an ambiguous situation. 
Jeventh, apparent movement, will be treated 
ad been obtained in a pilot study 
well between individuals and that 
h the measurement of only a 


Eleven test situations were chosen as satis! 
d here. The e 


Only ten of them will be discusse [ 
elsewhere in greater detail. Empirical evidence h 
suggesting that the tests discriminated sufficiently ; 
significant correlations between them were consistent wit 


few related traits. 


Test 1. Weight Discrimination. Sixteen uniform black cans were compared with a can of standard 
weight. Twelve of the cans were objectively equal in weight to the Standard, two were noticeably lighter 
and two noticeably heavier. Subjects were told that none of the variables was equal to the Standard, 


and were required to sort all into the following three categories: ‘Heavier’, ‘Lighter’, and 
ide which’. 


| the weights in 
‘May be Heavier or Lighter, TI can’t decide + : 
Test 2. Length Discrimination. Sixteen lines on unil 
standard length. Twelve of t| ere objectively 


he lines wt j ne 
nd Jearly longer. Subjects were told te non i 
SE Cuter 0 logue! es into the following three categories: 


‘d to sort the lin. 
“May be Longer or Shorter, I can’t decide which lk 
Test 3. Brighiness Discrimination. Subjects were requ 
light of standard brightness. Twelve of the stimuli were of 
two were clearly brighter, and two were © 


Jearly dimmer. Su 
Were equal to the Standard, and they were asked to assign their 
’, ‘May be 


é b ্্‌ ich? 

Categories: ‘Bri + Di h Brighter or Dimmer, I can't decide which bt 
Tala রী যে i Th consisted of forty-four wooden blocks of varied dimensions and shape. 
Folrtecn 4 st i 5 triangular, five were circular, and twenty-five incorporated both rectangular 
and cir ee Rt Tf the same block. The sorting categories in this case were Circular’, Rectangular’, 
‘cular features in T can't decide which’, and a fourth category, ‘To be sorted into separate 


“May be Circular or Rectangular, 

Eroups afterwards’ ট a SF arAb de 
ee ; ries. In this, the first of three series of ambiguous a Wings 

EE 5. Ambiguous Drawings I. Sheaf-tree $ gS Fare dent V EEE I Ete 

SU of the 12 WET y, features characteristic of both trees and sheaves. The 

US AES y be either a Sheaf or a Tree, I can't decide which . 


Sorting categories were: ‘Sheaf’, 


form background were compared with a line of 
qual to the Standard, two were clearly shorter, 
e of the variables were equal to the 
‘Longer’, ‘Shorter’, 


jred to compare sixteen light stimuli with a 
objectively equal brightness to the Standard, 
bjects were told that none of the stimuli 
judgements to one of the following three 
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Test 6. Ambiguous drawings II. House-car series. ‘This was similar to test 5, except that the two objects 
in the drawings were a house and a car. The sorting categories were: * House’, “Car, and * May be either 
a House or a Car, I can’t decide which’. 

Test. 7. Ambiguous Drawings III. Car—dog series. This series was different from tests 5 and 6 because, 
in this case, none of the drawings incorporated features of both objects at the same time. The intention 
in most of the drawings here was to present rather vague or indefinite designs for classification. ‘The 
categories were: ‘Dog’, ‘Car’, and ‘May be either a Car or a Dog, I can’t decide which’. 

Each series was presented in random order, with all the drawings of each series being laid out in front 
of the subject at the same time. ‘This procedure was adopted to counteract any possibility of an * Pinstel- 
lung’ effect. On completion of a series, subjects were asked to re-sort the drawings which they had placed 
into the middle category into an ‘Either’ group and a group which consisted of drawings which were 
considered to be really ‘Neither’ object 1 nor object 2. . 

Test 8. ‘Ambiguity’ scale. This scale set out to measure those aspects of an ambiguous situation which 
will be defined as lack of absoluteness, indefiniteness, and equivocality of interpretation, with special 
reference to social situations. There were thirty-three items, ten of them ‘dummies’, which had to be 
‘posted’ into boxes marked ‘True’ and ‘False’. The following are two examples of the type of statement 
on which judgement had to be made. ‘A solution to a personal problem cannot be both right and wrong— 
it is either one or the other.’ ‘I hate leaving a decision to hang in the balance—T feel I simply have to 
decide either one way or the other.’ 

Test 9. Reversible Perspectives I. Rubin figure. Oscillations of the ‘ Double Cross’ figure were measured by 
an electric counter operated by the subject, over two periods of 30 sec each. The oscillations were meansured 
under two experimental conditions: (1) autonomous reversals, subject passive; and (2) controlled reversals 
with subject attempting to reverse as often as possible. Under both conditions, subjects were required 
to fixate the centre point of the design and to control blinking. 

Test 10. Reversible Perspectives II. Necker cube. Conditions and design were identical with test 9. 


The calculated reliability of reversals under autonomous conditions for the two reversible figures was 
0.844 and 0-876 respectively. 


These tests were administered to 102 subjects. Data concerning the constitution of the 
experimental groups are found in Table 3. 


(ii) Results of correlational study 
Correlation coefficients were calculated using Spearman’s Rho formula, corrected for 
ties by the formula given by Kendall (1948). This was considered to be the most economic 
method of handling the data, and since no assumptions about the normality of the 
distributions were made, it may be considered valid. Garrett (1947) and Kendall (1948) 


have demonstrated that, with a sizeable sample, Rho does not differ materially from 
Pearson-Bravais r. 


Table 1. Means, standard deviations and range of tests 


Ambiguous drawings, 

“ Either’ scores Autonomous Controlled 
F——_———_— Ambi- Reversals Reversals 
hy Sheaf- House- Car- pguity —_— —— — — 
‘Test Weight Length B’ness c.p. ‘Others’ tree car dog scale Rubin Cube Rubin Cube 


Mean 2.76 3.95 3.84 5.58 19-68 1.13 0:98 101 9-77 9:89 9-95 19-32 17-29 
8.D. 2.23 2.99 2.72 6:31 11-47 138 1-37 1-32 3:43 8:2) 5129 1193 7-28 
Range 0-11 0-12 0-12 0-27 1-43 0-7 0-5 0-5 1-17 0-49 1-26 0-65 0-56 


C.D. =‘ Can’t Decide’ scores. ‘Others’ =blocks which are neither rectangular, nor circular, nor C.D. 


Discrimination tests, 
C.D. scores Blocks 


Table 1 shows that the data were rarely normally distributed. The results obtained 
from the Discrimination Tests indicate that individual differences in ‘Can’t Decide’ 
(C.D.) responses are quite considerable. It appears that in no case did the number of 


‘ 
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C.D. responses exceed 12. This suggests that the four objectively unequal stimuli in each 
test were in fact perceived as being different. Table 2 indicates that a considerable 
percentage of inter-test correlations is significant at the 1 % or 5% level, and that more 
than 75% of them are above +0°100. From the matrix a fairly clear picture is obtained 
of how the tests are grouped together. Two groups may thus be distinguished: the first 
consisting of the Discrimination Tests, the Block Sorting Test and the series of Ambigu- 
ous Drawings; the other of the tests of Reversible Perspective and the ‘Ambiguity’ Scale. 
The two groups are interrelated by virtue of the correlations between the Ambiguous 
Drawings and the Ambiguity Scale, and the correlations between the Discrimination 
Tests and the tests of Reversible Perspective. 

In order to exclude the possibility that the relatively consistent significant correlations 
between the tests could be accounted for in terms of consistently high correlations for 
one or two of the experimental subgroups only, separate correlation matrices for each of 
the experimental subgroups were obtained for seven of the most highly correlated tests. 
Comparisons of correlation coefficients, obtained from each of the experimental groups 
separately, indicate that none of the 105 correlations is significantly different from any 
other. On the other hand, the expected over-all decrease in the size of the correlation 
coefficients with the increase in homogeneity of the smaller samples materialized in only 


68% of the new correlations. This finding suggested that the heterogeneity of the sub- 
ect to the measured behaviour of avoidance of ambiguity may be 
f the tests at least, the differences between some of the 


]] not be significant. 


samples with resp 
considerable, and that, on some 0° 
experimental subgroups might we. 


b (iii) Discussion 
ationship between the variable tapped by the tests, and intelligence 
d, since there are few forms of behaviour, especially 


to be demonstrate f b y 
in the cognitive sphere, which cannot be shown to vary with both intelligence and age. 
is maximally involved in any process 


in it mi be thought that intelligence 1 
i ৰ intelligence correlated with the 


শ ys , 
requiring perceptual judgements. In the present stud) 
‘Ambigsiy' Sonls and the Rubin figure under both autonomous and controlled con- 


ditions of oscillation. It might therefore be held that the correlation demonstrated 


between the Scale and Reversible Perspective is spurious. Partial correlation invali- 
dates this argument (r12-3= _ 0.284 and —0:293) and shows that the tests are still 


Yl “ . . . t 
significantly related when intelligence is held constant. 
Te ooniion for age is nila. Evidence has accumulated (Welford, 1951) to suggest 


that the older section of the population would tend to have the greater Se I a 
ing with new experiences, and that this deterioration 1s particularly evi ent in lac 
w stimuli and select the relevant ones for differential response. For 
ht have had considerable influence in the present investigation. 
shown only with the Scale and with number of oscillations 

Partial correlation does not materially 


Correlations, however, Were ot 
of the Rubin figure under controlled cont ions. ট 

detract from He original correlation between these two experimental tests, and the new 

correlation is still significant at better than the 1 Yo j 

The individual differences in avoidance of ambiguity, 

5 demonstrated here, 


in functionally related situations @ 


Some form of rel 


ability to organize ne 
these reasons age mig 


level. ; 
the consistency of the behaviour 


are taken to support Klein's 


Weights, 0.D. 
Length, 0.D. 
Brightness, C.D. 
Blocks, 0.D. 
Blocks, ‘Others’ 
Sheaf-tree 
House—Car 
Car-Dog 

‘A’ Scale* 

Rubin, Autonomous 
Cube, Autonomous 
Rubin, Controlled 
Cube, Controlled 
Intelligence 

Age 


Table 2. Correlation matric 


Significance level of r: N -2 5% 1% 
100 0-195 0.254 
2 3 4 5 6 7 8 9 
I 0.425 0.385 0:201 -0-130 0-381 0.325 0-357 0-158 
2 . 0-538 0-219  - 0-041 0.353 0-408 "0374 -0.061 
3 . . 0-273 -0-195 0-195 0-216 0-278 [1 
4 ডি . . 5 0.296 0-195 0.184 - 0-050 
5 . E ন টী -0:203 -0-256 -0-253 -0-030 
6 ন a g $s 0-661 0-585 0-285 
7 . . $. . . . 0-591 0-304 
8 » . i « . . . 0.232 
10 . Bs . . . . . 
ll . . . . . . » 
13 . . . . . . 
14 . . . . . . 
15 . . . . . . 
(* ‘The signs for this test have been reversed). 
Ee cp Ee 


10 11 12 
0-204 0.231 0-201 
0-312 0-122 0.265 
0-195 0-070 0.221 
0.010  - 0.040 0-020 
0.040 0-130 0.030 
0.202 0.175 0-120 
0-195 0°150 0-146 
0-095 0.083 0-044 
0-340 0-286 0.360 

0.539 0.740 
4 0-310 


Let HS 


14 
0-057 
0-130 
0-120 

= 0-003 
0-020 
0-060 
0:060 

— 0:020 
0.262 
0-300 
0-072 
0-369 
0141 


15 
0:020 
0.083 

= 0-103 
0.030 
0:030 

- 0.032 

= 0.056 
0.021 

- 0-219 

- 0-094 

= 0-103 

= 0.266 

-0'118 


nh of 


: 
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(1951, 1954) theory of perceptual attitudes and systems of cognitive control. The degree 
of consistency from situation to situation is strongly in favour of a relatively permanent 
and pervasive organization corresponding to some kind of need state or motivational 
‘set’ of the individual. 

An explanation of the data in terms of differences in avoidance of ambiguity is pre- 
ferred to a number of ad hoc explanations, mainly because it is comprehensive. The data 
may be taken to show that several of the dichotomies previously isolated by Klein, such 
as form-boundedness and intolerance of instability and overlap, tend to be correlated. 
It is posited that, functionally, the consistent perceptual attitude operative in all the 
situations had, as its object, the control of ambiguity and uncertainty—the control of 
indefiniteness, unstructuredness and instability to a level required by a central principle 
of personality organization or motivational need. This explanation is consistent with a 
theory (Beier, 1951; Cowan, 1952; Smock, 1955a, b) that specified perceptual behaviour 
may be predictably changed by modifying the anxiety level of subjects. More light could 
thus be thrown on the problem at the explanatory level by investigating the responses to 
ambiguity of individuals differing in a relatively well-known manner in their affective 
behaviour, or personality structure. This has been attempted in the second part of the 
investigation. 

II. A COMPARISON OF PSYCHIATRIC AND CONTROL GROUPS 
0) 7 'heoretical considerations 
ty’ by Frenkel-Brunswik (1949) suggested 
may be specifically related to the individual's methods 
ty in the environment. This suggestion finds support 
x symmetry of Obsessive-Compulsive 
ho reported a significant correlation 
ce on the M.M.P.I. It is further sup- 
40) to the effect that Conversion 
a need for certainty, definition, 


The original study on ‘intolerance of ambigui 


that differences in this behaviour 
of dealing with conflicts and anxie 
in the study by Rosenberg (1953) on the preference fo’ 
Neurotics, and the work of Barron & Welch (1952), Ww 
between preference for symmetry and Hysteria scor 
ported by the findings Sp a & ত ne 

i sive-Compulsive I 
লা ত Jats in Heir responses to objectively Fe nn FY 
Study briefly reported elsewhere (Hamilton, 1955) indicate. ষ i i ন 
the present study were able to differentiate between AS tr fl iy I bs ৰ 
also between the Neurotic subgroups themselves. The results ed to ক al 
clinical literature for experimental and non-experimental evidence consis 


findings. ন is without anxiety and conflict, 

b) ostulated that there is no neurosis WY চ ( 
ee considers neurosis a ‘flight’ from dn a A কা 
(cf. also Symonds, 1946; Maslow & Mittelmann, 1941). Thus ti 9 রী et , LE 
to attempt to void conflicts or anxiety-arousng ee A A Es ক 
considered to display this avoidance Nt: ts a A; 1555 1920, 1926, 
: Bis facility for Produ 050), he Conversion Eye 5 CE toa 
difioulties, Lis dependence an his ability to dissociate would ee, os fe 
in the NsviCE of conflict avoidance, an avoidance which may 


TO Wi desirable or un e wishes 
Ots in methods first adopted in infancy to deal with un le Or acceptabl 1: 
methods ') 
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or tendencies. According to Freud (1926), repression may be found to precede the mechan- 
ism of reaction formation in the psychogenesis of Obsessionality, a process in which an 
unacceptable idea is said to become isolated from its affect. Fenichel (1945) deals al 
length with the similarity between this affective type of isolation and the Obsessional 5 
system-building and classificatory tendencies. Such a mechanism would predispose the 
Obsessional to classify ideas, events, and Objects into mutually exclusive categories; 
it would lead to relations being considered as being of the ‘either... .or. ..’ rather than 
the ‘as well as’ kind. By forcing the world into his own System, the Obsessional, therefore, 
retreats from reality just as the Conversion Hysteric does (Fenichel, 1945). In the 
Anxiety Neurotic these mechanisms are few or non-existent so that he finds it difficult to 
avoid anxiety and conflict. Where no alternative is available, the Anxiety Neurotic may 
respond to additional stress by ‘leaving the field’. Suggestive evidence from comparative 
Psychology supports the view that conflict consists of incompatible response tendencies, 
and that neurotic conflict or “experimental neurosis’ may be considered to follow upon 
‘mutually exclusive, opposite tendencies of relatively absolutely equal strength ’ (Bitter- 
man, 1944; Miller, 1944; Sears & Hovland, 1941; Russell, 1950; et al.). For the purpose of 
this study, an ambiguous situation was defined as having double or dubious meaning, aS 
being vague, unstructured or Subject to fluctuations, as being of doubtful classification, 
and engendering subjective uncertainty. The tests of the battery were constructed to 
meet these criteria and to give rise to mutually exclusive response tendencies. On the 
basis of the above considerations, it was predicted that Neurotics and Controls, and the 
Neurotic subgroups themselves, might respond to ambiguity in a way that was congruent 
with their customary manner of handling difficulties, conflicts and situations of doubtful 


designation in their environment. The test battery consisted of the tests described in 
detail in the Introduction. 


(ii) Formulation of problem and method 

It was felt that present-da 
permit the formulation and t 
Procedure was probably be 
empirical data. To this end, 


y formulations of Psychoanalytic theory were too general to 
esting of specific hypotheses, and that a scientifically rigorous 
St served by preceding it by the accumulation of further 
the problem was phrased in the form of specific questions, 
to which the empirical data were hoped to supply fairly unequivocal answers. First, 
what differences are there, if any, in avoidance of ambiguity between a Neurotic and a 
Control group? Secondly, what differences are there, if any, in avoidance of ambiguity 
between the Neurotic subgroups? Thirdly, could any group differences in avoidance of 
ambiguity be accounted for by differences in age and intelligence? 


Table 3. The experimental groups 


Conversion 
Controls Anxiety states Obsessionals hysterics Neurotics 

Le 18 10 12 ll 33 

omen 29 12 8 9 29 
Mean age 30-7 33-4 38-7 32.9 33:3 
Range 17-68 21-50 21-54 29-47 21-54 
Mean 1.9. 110-3 112-9 110-6 109-6 111.0 
Range 100-130 95-125 90-130 85-130 85-130 
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The study was carried out with 22 Anxiety States, 20 Obsessionals, 20 Conversion 
Hysterics and 40 normal Controls. The psychiatric population were voluntary patients in 
a number of mental hospitals who volunteered for the experiments. Their selection was 
primarily governed by the need for homogeneity with respect to symptoms, age and 
intelligence. Table 3 indicates that this object was resonably well achieved with respect 
to age and intelligence. A rigorous attempt was made to safeguard the reliability of 
psychiatric diagnosis in each case. They were patients on whose diagnosis most clinicians 
would have agreed, to judge by the symptomatic criteria of classification for the three 
Neurotic subgroups which five psychiatrists were asked to give. (Full details of subjects’ 
symptomatology and psychiatrists’ diagnostic criteria will be found in Hamilton, 1956.) 


These criteria show agreement considerably above what one might have expected to find 
according to some recent estimates (Ash, 1949; Eysenck, 1952). The Control group was 


Table 4. Means and variances 


Anxiety Conversion 
Test Controls States Obsessionals Hysterics 
Discrimination tests 
We gh 0n: 3-36 1-05 0-95 
8.D. 1:93 1-28 141 
Length; 0D: 457 5.54 2.30 2.60 
3 2:50 3.06 2-37 185 
Brightness, C.D. 4.38 514 2.20 3-00 
Fa 2:45 3:22 8 2.26 
5.D. 
Block sorting test 6-28 7-05 3-10 5:05 
ৰ) 7-83 7-26 4-62 5-4 
8.D. 
‘Others’ 18-80 18:13 24-90 17-25 
5’ 11-05 13:45 95 11-99 
S.D. 
Ambiguous Drawings 
Sheaf-tree 1-92 1.09 0°55 0-70 
্ 1-35 113 115 0-99 
8.D. 
House-cat 1.15 0-86 0-05 0-50 
bE) 1-62 0-91 0-22 1-24 
S.D. 
Car-dog LT1 0-43 0°31 0.80 
E) 1-57 0-66 0-69 1-17 
5.D. 
‘Ambiguity Scale’ 8:30 11°55 9-20 11.35 
381 3:03 449 3-60 
5.D. 
Reversible Perspectives 7 
Autonomous Revers. ubin Figure 12-75 9-95 পৃ-45 6-55 
\ 2 9-37 5-57 5-63 5:38 
bh S.D. 
Autonomous Revers. Cube 11-99 9-683 9-40 6:90 
Eo 5-80 4-38 4:82 5-81 
s.D. 
Controlled Revers. Rubin figure 25:80 17-59 15-65 11-95 
FE 14-80 11-55 1114 10-66 
8.D. 
Controlled Revers. Cube 99.52% 14-09 16-70 10-95 
E 11.56 6-35 818 8-18 
5.D. 
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made up of hospital and college employees of roughly similar ages. Intelligence quotients 
for the Control group were obtained on the basis of occupations using Vernon’s (1949) 
table of norms. 


(ili) Results of comparative study 


Non-parametric methods were used to calculate the significance of differences between 
the experimental groups. Over-all differences among all groups were caleulated by using 
@ one-way variance analysis by ranks (Kruskal & Wallis, 1952), the results of which 
approximate to the x° distribution. Significance of differences between the whole Neu- 
rotics and the Control group, between the Neurotic subgroups and the Control group, 
and between the Neurotic sub-groups themselves, were calculated by means of the 
Mann-Whitney U-test (Mann & Whitney, 1947). 

Table 4 gives the means and s.D.’s of each subgroup. The following facts emerge. 
(1) The means of the Neurotic subgroups, especially the means of the Conversion Hysteric 
and Obsessional groups, are generally lower than the means of the Control group (higher 
in the case of the ‘Ambiguity’ scale, where a high score is indicative of avoidance of 
ambiguity). (2) The means of the groups of Conversion Hysterics and Obsessionals are 
generally lower than the means of the group of Anxiety States. (3) The means of the 
groups of Conversion Hysterics and Obsessionals do not appear to differ substantially 
from one another. (4) The distributions of the Neurotic subgroups on almost all tests are 


highly skewed, whereas those of the Control group show a greater tendency to either 
normality or bi-modality. 


Table 5 
4A. Over-all differences among B. Differences between Neurotic and 
experimental groups Control groups (m= 40, n= 62) 
Test x P(D.s. =3) U 

Discrimination Tests 

Weight, 0.D. 13-1 <0.01 628} <0.01 

Length, c.D. 18-6 0-001 936 <0-05 

Brightness, c.D. 14-8 <0-01 908 <0-05 
Ambiguous Drawings 

Sheaf-tree, ‘ Either’ 10-3 <0-02 819 <001 

House—car, ‘ Either’ 19-7 <0.001 608% <0.01 

Car-dog, ‘Either’ 2-3 N.S. 644 <0.01 
Block Sorting Test 

C.D. 10-1 <0.02 10621 N.S. 

‘Others’ 55 NS. 1350} N.S. 
Ambiguity Scale 12-9 <0-01 746 0.01 
Autonomous Reversals 

Rubin Figure 17.8 <0.001 761 <0.01 

Necker Cube 23-9 <0-001 737 0-01 
Controlled Reversals 

Rubin Figure 20-2 <0-001 653 <0.01 

Necker Cube 22-6 < 0-001 629 <0.01 


. Table 5A gives the results of the one 
Instances are over-all differences amo. 
Subsequent individual tests of signific: 


-Way analysis of variance by ranks. In only two 
ng the four groups not shown to be significant. 
ance, however, limit the lack of significance shown 
here to specific groups (viz. Table 6). Table 5B gives the results of tests of significance 


between the data, from all Neurotic subgroups pooled, and the Control group. In only 
two cases is significance of difference contra-indicated by the U-test. 
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Table 6 gives the results of tests of significance by the U-technique, between all the 
groups individually. These substantially confirm the differences between Controls and 
Neurotics indicated above. They are, however, more important for the comparisons 
between the Neurotic subgroups. These show that, of the thirteen comparisons between 
data from the groups of Conversion Hysterics and Anxiety States, Six are significant at 
the 5%, level or better. The comparisons between Anxiety States and Obsessionals yielded 

en Conversion Hysterics and 


seven significant results, while the comparisons betwe 
ficant differences, one of which—differences on the 


Obsessionals yielded only three signi 
fourth category of the Block Sorting Test: “To be sorted into other groups afterwards’— 
as included because it was thought 


Was specifically expected, in that this category W 
to differentiate between the classificatory tendencies of Conversion Hysterics and 


Obsessionals. 
Table 6. Inter-group tests of significance by U-techmque 


= 22, Obsessionals (0) 


) =40, Anxiety States (A) =22, =20, Conversion Hysterics (H)=20.) 
Groups compared 


(Controls (C 


Tests Cu.A Cv.0 Cv. H Av.0 Av.H Ov.H 
Discrimination ‘Tests 
j — 121* 134* 66* নৃ3+ 
Weights, 0». A 204* 219+ Tn" 84* =) 
Brightriess 0D. পচ 194+ 2) 102% es) দ্র 
ask Sorting Test EC , = 133 = =: 
.D. El EE a = 121 
‘Others’ z 
‘Ambiguity’ Seale 2624 ৰ a 
EET Prt Es 216* 958 141 < : 
Hovis our 305% as Jo E 
Car-dog 210+ 180* 22. নব 
Asaonsu reves — me i 
Necker Cube 299% i I ae A 
CERNE Reversals fe 1963* 1454" = 127}* ES 
Necker Cibo NE I ত ন ot 
cance at 5% level or better. Non- 


Jevel or better, plain figures denote signifi 


.* Denotes significance at 1% 
significant data are omitted. 


(iv) Discussion of results 
y worth noting in the data of the discrimination tests. 
ces between the groups of Anxiety States and Obsessionals, 
Conversion Hysterics and Obsessionals. 
two of the three discrimination 
ber of ‘Can’t Decide’ responses. 
only be assumed (a) that 


Two findings are particular 
These are the significant differen. 
and the lack of significant differences between 


The Obsessional group produced the lowest means in 
oduced the smallest num 


bout obsessional doubt, it can 
be ্ hen a definite judgement 
it stn Stat ke those of the tests used here, Wit f l 
isnot oporatvein ionations He Late or Gnas iv peste oo rd 
cause it Was Shi in the 
taken to reach a decision. Altern: ডি Fr judgement nee 
pilot study that there were no sign SAE 
; a স ‘7 Obsessionals. It would appear 
four relatively homogeneous clinical groups including © Gon PEI 


14 


ative 
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more likely that obsessional doubt does not prevent the individual from making a definite 
judgement, even if, as in the present case, a correct judgement is objectively impossible. 
Furthermore, there would appear to be grounds for linking avoidance of the middle 
category of these discrimination tests with the level of overt anxiety. In two of the 
three tests the group of Anxiety States had a higher mean of ‘Can't Decide’ scores than 
the Control group. There are no grounds for doubting the accuracy of the introspective 
remarks by a number of mainly anxious patients to the effect that they preferred to 
make a 0.D. judgement because they were afraid of making a mistake. By contrast, 
Conversion Hysteric and Obsessional patients reported that they found it relatively 
easy to reach a decision, and that, in any case, they preferred to decide. 

The Block Sorting Test was especially devised not only for the purpose of providing & 
further ambiguous judgement situation, in which wooden blocks incorporating both 
rectangular and circular features simultaneously in the same stimulus had to be sorted, 
but particularly in order to attempt to differentiate between the classifying tendencies of 
Conversion Hysterics and those of Obsessionals. Clinical evidence (Fenichel, 1945), 
experimental evidence (Rosenberg, 1953), and common everyday knowledge have typed 
the Obsessional as one who is prone to differentiate sometimes on minutiae, and the 
Hysteric as one who tends to gloss over sometimes quite marked discrepancies in his 
environment (Davis, 1948). In the present context that suggested that the Block 
Sorting Test with two middle categories, ‘May be circular or rectangular, I can’t decide 
which’ and ‘To be sorted into special groups afterwards’, together with the ‘Circular’ 
and ‘Rectangular’ categories, might differentiate between these two clinical groups. This 
was indeed the case. As before, Obsessionals and Conversion Hysterics both tended to 
avoid the ‘Can’t Decide’ category, but they were significantly differentiated by their 
scores on the fourth (‘Others’) category of the test. Tf, as it appears from the results of 
almost all the tests of the present battery, Conversion Hysterics and Obsessionals have 
specifically marked tendencies to classify their environment, indicated either by their 
avoidance of the middle categories of a response series, or by avoidance of a response that 
might leave them with an excessive amount of subjective uncertainty, the results of the 
Block Sorting Test would seem to supply some explanation of this similarity of behaviour. 
For it would seem that Conversion Hysterics classify by excessive use of few, mutually 
exclusive categories, while Obsessionals achieve a similar object by classifying into 2 
large number of small categories. Further support for this suggested explanation comes 
from the series of Ambiguous Drawings. These series of amorphous or compounded 
drawings had to be sorted initially into three categories: ‘Object 1°, “Object 2’, and 
‘May be either Object 1 or Object 2, I can’t decide which’. Subjects were then requested 
to subdivide the middle category into a group of ‘Eithers’ and a group of ‘Neithers’. 
The result was that the Obsessional group put into the ‘Either’ category all those designs 
which, given opportunity, they would have classified in the first instance as ‘Neither’ 
Object 1 nor Object 2. They clearly would have preferred to split up these designs with 
a ‘bad fit’ into subsidiary groups, just as they had preferred to do in the case of the Block 
Sorting Test. The rank correlation between ‘Others’ in the Block Sorting Test and 
‘Neithers’ in the Ambiguous Drawings was +0-161, which, while falling short of signi- 
ficance at the 5%, level, clearly supports the argument. 

It may be felt that these findings underline once again the incompleteness of any general 
theory of cognition which ignores individual differences in the handling of affect. The 


V. HAMILTON 911 


need to take these into account appears to be barely recognized by Bruner (1956). 


Bruner’s book, “4 Study of Thinking’, had not appeared at the time of writing. Tt would 
concept formation is to minimize 


seem that one of the objects in thinking strategies ID 
surprise or cognitive strain. But these are considered to be functions of environmental 
cues rather than of motivational needs of the individual. Moreover, what Bruner had 
called the availability of categories may be determined fully neither by specific cognitive 
strategies nor principles of cognitive control (Klein, 1954) nor even intelligence, but by 
individual differences in willingness to accept an equivocal, undetermined, unstructured 
and subjectively uncertain situation, which may be engendered when no category for 
categorizing environmental cues is available. 

differentiates less well between the clinical sub- 


On the whole, the ‘Ambiguity’ scale 
groups. While Tables 5A and 5B show differences for this test to be significant, Table 6 
indicates that this finding is mainly an artefact of the low scores of the Control group 
(low scores on the scale being indicative of non-avoidance of ambiguity). Special factors 
might possibly account for the results from the groups of Anxiety States and Obsessionals. 
The latter score close to the Controls, the former farthest away from them. The scores 
of Convention Hysterics and Anxiety States are also hardly differentiated. This lack of 
selective sensitivity is not entirely maintained when the items carrying a group’s highest 
scores are examined, because several items are then seen to differentiate very well. 
Furthermore, the groups of Conversion Hysterics and Obsessionals showed a greater 
amount of inconsistency and contradiction in their responses, which might be endo- 
genous to their personality organization—reflecting what has been called ‘the closeness 
of opposites’ (Frenkel-Brunswik, 1951; Rokeach, 195%). থ 

The results of the tests of Reversible Perspective show clear differences between 
Neurotic and Control subjects as already reported by Eysenck (1941). The Conversion 
Hysterics of the present study recorded the smallest number of oscillations both under con- 
ns of the experiment. The difference between them and 


trolled and autonomous conditio. e c 
the Obsessionals is significant in only two cases out of four, while the difference between 


Obsessionals and Anxiety States is significant or approaches significance also in two out of 
four cases (ViZ. Table 6). On balance, therefore, a more careful and analytic study might 
be expected to show considerable similarity between the responses of Obsessionals and 
Conversion Hysterics to the Reversible Perspective situation. This expectation derives 

he correlation of t the Discrimination Tests and the 


hese tests with 

reinfo t from t দঃ i 

পিলা শল Drang on which a great deal of affinity between these clinical groups was 
95, 


actually demonstrated. 


ITIL. CoNcLUSIONS 
unt for the findings, Some more obvious explanations must first 
be considered. It has already been 8 and intelligence are only minimally 
involved Thou h bot ith some tests that are themselves correlated, these 
correlations A significant after partial correlations have been calculated. Table g 
shows that age and intelligence are 88 closely matched as possible in an investigation 
cut representatives of specific clinical 


Whose prime concern Was with obtaining clear- 


Sroups. 
A rather obvious explanation may be 
found fairly 


bility. While Eysenck (1947) 


terms Of differences in suggest 


s between Neurotics and 
14-2 


suggested in 
convincing difference 
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Controls, showing the former to be more suggestible than the latter, three ob] ections must 
be raised against considering suggestibility as an adequate explanation of consistent 
avoidance of ambiguity. 

(1) There is no evidence to show that suggestion as contained in the body-sway type 
of test and as contained in the instructions of the present battery is equally likely to 
arouse compliance. 

(2) Tf suggestion as contained within the test instructions was, however, operative, 
affecting the Neurotic group more than the Controls, then the responses of the Neurotic 
group to the tests of Reversible Perspective should have yielded higher scores than they 
in fact did, because in this case suggestions of reversibility of design were quite specific, 
while they were toned down and controlled in the other tests. A 

(3) None of the published evidence on differences in suggestibility between Neurotic 
subgroups is conclusive on the question as to which group is more suggestible. Clinical 
and medical evidence favours Hysterics (McDougall, 1929), Eysenck’s evidence (1941) 
favours Dysthymics, without distinguishing between Obsessionals and Anxiety States. 
Neither theory is adequate to explain similarity of performance of Conversion Hysterics 
and Obsessionals. 

It may be argued that group differences were due to different levels of aspiration 
in the subjects. Anxious patients are known to be more highly motivated in terms of 
goal discrepancy scores (Himmelweit, 1947). In the present series of tests this analogy 
is inapplicable. Subjects do not know what constitutes a good’ performance and there 
is no knowledge of results. On the other hand, it would be surprising indeed if there were 
no differences in subjects’ attitude to the testing situation or even to the investigator. 
This, however, is a variable that is not easily conducive to measurement, and besides, 
there are no grounds for supposing that it should be found to operate equally in all tests. 

Explanations in terms of differences in perseverative tendencies would also have to be 
of an ad hoc kind, because they could apply only to some and not to other tests, while 
in some of the situations, viz. Weight Discrimination and Ambiguous Drawings, their 
possible effects were balanced out. Moreover, Eysenck (1947) found no significant dif- 
ferences in perseveration between Hysterics and Dysthymics. This could account for 
lack of differences between groups of Conversion Hysterics and Obsessionals, but not 
for differences found here between Anxiety States and Conversion Hysterics and 
Obsessionals. In addition, there is a further difficulty in that Rim’s study (1955) 
indicates that a battery of tests of perseveration was not analysable into a general factor of 
perseveration. 

‘The explanation preferred here is one that is economical, comprehensive, consistent 
with experimental evidence and in harmony with psychopathology. The clinical groups 
of this investigation are known to differ with respect to their handling of conflict and 
anxiety. Conversion Hysterics are known to repress both. Obsessionals are considered 
to have passed through a phase of repression before obsessive-compulsive symptoms have 
been developed in which anxiety is being ‘bound’. Such mechanisms have been copiously 
described as defence mechanisms of the ego (S. Freud, 1893, 1894, 1896, 1915, 1936, etc.; 
A. Freud, 1942; Brown, 1940; Fenichel, 1945) and reference has already been made to 
them. From their descriptions emerges the picture of the neurotic individual who has 
a need to avoid ‘dangerous’ situations. Ego defence mechanisms may be conceived of as 
operating in the service of this need. Limitations placed upon behaviour such as obses- 
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avoidance of difficulties, rigid classification of the environ- 
ment, scotomization and physical conversion Symptoms, which appear in the process of 
controlling anxiety; would all seem to be designed to reduce the chances of further con- 
e faced by the subject. It may be considered an attempt to 
maintain the individual in an environment that is predictable, and in which meaning of 
stimulus and outcome of response are subjectively certain. This quality, however, is 

alities, too, which are 


markedly absent from 2 0 
markedly absent from ambiguous situations. Miller (1951) considers that the develop- 


ment of protection against ignorance, i.e. rapid closure behaviour, and the tendency to 
achieve environmental stability 28 demonstrated, for instance, in the ‘distorted room 
phenomena’, are factors to lessen fear or anxiety that might arise ‘from the constant 


threat of an uncertain environment’. J 
Tt is in this sense that the situations of the present battery of tests may be perceived as 
threatening by Some subjects more than by others, for they not only present conflict situa- 


tions, but by virtue of their objective lack of definition and structure they may give rise 


to subjective uncerta 

These conceptualize 
no more than a tents 
economical terms for 
ambiguity, the theore 
mechanisms of eg 


ambiguity 25 2 principle and expres! ? 
a Sols bh pk of total anxiety, but particularly 2 সস ] 
mechanism adopted by the individual to cope with anxiety and conflicts 1s repression. 
This mechanism leads the individual to deny reality c 

becomes generalized to the perceptual field of operation, where by negative methods of 
limiting and restricting the individual's field of awareness and behaviour, it tends to lead 
to the avoidance of responses which might result in uncertainty and anxiety, on account 
of the degree of perceptual conflict, equivocality and unstructuredness inherent in such 
situations. By avoiding ambiguity, the Neurotic person, and the Conversion Hysteric 
and Obsessional in particular, would appear to avoid both subjective uncertainty and 
conflictful situations. By avoiding uncertainty and conflict, the individual would appear 


to avoid further anxiety. 


sive-compulsive symptoms, 


ulation might run 8 follows. ‘Avoidance of 


lis found in association with 
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FREQUENCY, RECENCY, ASSOCIATION VALUE AND 
TACHISTOSCOPIC IDENTIFICATION 


By G. W. H. LEYTHAM 
Department of Psychology, University of Liverpool 


Studies of the relationship between cognitive factors and the tachistoscopic identification 
of verbal material (arising out of the failure to control the familiarity of words used in 
early experiments on personality and perception) have shown that frequency, both 
relative (Howes & Solomon, 1951) and controlled (Solomon & Postman, 1952), is inversely 
related to ‘recognition thresholds’. Vanderplas (1953), following gestalt principles, found 
that when frequency was held constant organized material was easier to recognize later 
than non-organized. Other theories have also been applied in this field, e.g. information 
theory (Miller, Bruner & Postman, 1954), and learning theory (Reece, 1954). There still 
seems to be room for more exploratory studies, however, especially of the recency factor, 
and of the interrelationships between the various factors. This report describes such a 
study. 

Sixteen students (eight men and eight women) acted as subjects. The material con- 
sisted of two groups of nonsense syllables, one drawn from Glaze’s (1928) 100% as- 
sociation value list (High) and the other from his 20% list (Low). The syllables, in the 
order in which they were learned, were as follows: 

High: rom, tak, bur, giv, dep, soc, haz, put, liq, ves. 

Low: qus, kig, saj, fep, gok, ruw, Jib, xaf, leb, zor. 
The factorial design of the experiment involved the variables of frequency (One and Four 
presentations), recency (Immediate and Delayed recognition), type of material (High 
and Low value syllables), and sex differences. One subject was randomly assigned to 
each of the resulting sixteen conditions. As only one list of syllables was learned, but 
both were later identified, each subject acted as his own control. Replication was in 
terms of the material. 

The subjects, who had no prior acquaintance with nonsense syllables, came individually 
to each part of the experiment. In the learning period, they were asked to memorize the 
syllables, which were presented in serial order by means of an Elite projector. Each 
syllable was exposed for 4 sec. and subjects were told how often they would see them. 
When this was four times, there was an interval of 32 sec. between presentations. The 
tachistoscopic procedure, which was the same for all subjects, took place 5 min. or 1 week 
later. The 5 min. period was occupied by reading. A projection tachistoscope was used. 
Three practice syllables (col, mic, wef) were presented first to overcome the learning effect 
of the procedure, and to establish individual shutter speed and initial illumination. Each 
of the original twenty syllables, in a pre-arranged random order, was then presented by 
the ascending method of limits until correctly reported. Exposure speed was constant, and 
illumination was increased by 2 volts each trial. The lowest illumination at which 2 
subject correctly reported any of the syllables was taken as his first trial, and the score 
for each syllable was the number of trials required to report it correctly. 
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No relationship was found between the serial order in which syllables were learned and 


the scores obtained on them. 
Analysis of variance showed that the between-groups’ variance estimate was signifi- 
t for within-groups (F=465, D.F.=31 and 288, P <0:-001), hence 


cantly larger than tha 
each condition was analysed separately. The mean score for both learned and unlearned 


groups of syllables was calculated for each subject and the difference tested for signi- 
ficance. No significant differences were found for single frequency learning, but all were 
in the expected direction except for two conditions: Low-Immediate-Male, and Low- 
Delayed-Female. For material seen four times, significant and nearly significant dif- 
ferences were as follows: High-ImmediateMale (t=3:2, P<001), High-Immediate— 
Female (t=2°35, P=0:035); High-Delayed—Male (t=2-72, P=0015); Low-Delayed- 
Male (t= 3-93, P<0-01), Low-Delayed-Female (t=284, P=0-0)). 

The last two results were the most noteworthy. Why should the influence of learning 
low value syllables appear only after a week and not a few minutes later? To test the 
reliability of this finding, these two conditions were repeated using eight subjects (four 
men and four women) in each of the two groups. In addition to the tachistoscopic 


resented with the twenty syllables (in a new random 


procedure, these subjects were Pp ! 
order) by means of a drop-shutter exposure apparatus wired to a voice key and chrono- 
tron. Free associations Were asked for, and reaction times noted. Allowing 10 sec. for 


failures to associate within this interval, the range of mean reaction times for each 
syllable in the high value group Was 1'25-2°38 sec., and for those in the low group it was 
9.71-5-64 sec. The corresponding medians were 1151-80 and 165-430 sec. These 
figures seem to justify the classification of the syllables as far as these subjects are con- 
cerned. Their scores on the tachistoscopic presentation also justify the earlier results for 
these two conditions: for the Tmmediate group, the mean score for the learned (Low) 
syllables (3-45) was not significantly different from that for the unlearned (High) ones 
(3:50). For the Delayed group, the respective means were 3-45 and 4-81, and the difference 
was again significant ( 29-77, P<001). A comparison between the scores for the two 
groups shows that the means for learned material are identical, but that the mean for 
unlearned material is appreciably higher for the oo 7 than it is for the 
j is di 5. in fact, significant 1=2-95, P <0:01). 
EE TGS ee ) হা the learned syllables had become 


to explain these results is to SUppos | 
ve Ae Yl and that the set to perceive nonsense syllables 


i i conceptual 8 Stem, 

লেকি be ন Ln ee nore syllables would be flashed at them) had aroused 
this system and served to retard identification of non-members. It Was found ina study 
by Postman & Leytham (1951), for instance, that when a Series of tachistoscopically 
presented trait names was unexpectedly followed by & noun (matched for familiarity), 
the number of trials required to identify the noun was greater than it Was for the first, 
non-trait, practice wor d. Ther einforced i +0 have delayed the identification 
of the noun. If, as suggested, the same proce: 
was it not apparent when the test was Car 
possible explanation is that it takes time for ™ a jy 
organized into an effective conceptual oe an incubation Perio 
associated with creative thinking, 1s ree 2 ্ ৰ SADORES 

i net Ce arto at core Eee ong wn OE BSe: 


that, for nonsense syllables at least, there are roughly 


ss operate 
ried out immedi 
aterial of low association value to become 
d, rather like that 
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(1) seeing the stimulus (sensory threshold), (2) recognizing the stimulus (perceptual or 
recognition threshold), and (3) remembering what has been perceived long enough to report 
or record it. Inability to report a stimulus correctly may thus be due to factors operating 
at any one or more of these stages, and if this process is general for verbal material, such 
terms as ‘perceptual defense’ and ‘subception’ may beg the question. It is for this 
reason also that the term ‘tachistoscopic identification’ (Miller et al., 1954) is to be 
preferred as a description of a subject’s correct verbal response in this kind of experiment. 


The writer is indebted to Mr J. E. Fisher for preparing the slides and other material 
used in this research. 
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THE PREDICTION OF EXAMINATION MARKS OF 
MECHANICAL ENGINEERING STUDENTS AT 
KING'S COLLEGE, NEWCASTLE 


By R. F. GARSIDE 


Department of Psychological Medicine, University of Durham 


The correlation coefficients between the examination marks of 108 University engineerin 
students and various predictors are given. It is concluded that School Certificate GOR 
(Advanced Level) or Higher National Certificate (Al) results provide the best prediction of 


engineering marks. 
I. INTRODUCTION 


ed with the prediction of the examination marks of mechanical 
t King’s College, Newcastle. Hohne (1955) and Sanders (1948) 
both concluded that Australian school-leaving examination results gave the best predic- 
tion of first-year University engineering marks. A useful summary of the literature 
regarding University selection in general is given by Dale (1954). 


This paper is concern 
engineering students a 


Il. METHOD 
dents who had entered King’s College in the sessions 1952-3 to 1954-5 
inclusive. Some of these students had taken the first-year examination, Whereas some had taken the 
second-year and the remainder had completed their final examinations. ‘The correlations between the 
+h7e6 examinations are calculated, and it Was found that the second and final examinations correlated 
highly (0°86), whereas the av erage correlation between the first and subsequent examinations was only 
0:38 (Fisher's z me thod). It was therefore decided to adopt the second or the sum of the second and final 
ks as 2 separate criterion. Validities of 


examination marks 2s one criterio! 

the predictors against these two eri y : 

The predictors consisted of the ratings of four interviewers, the results of N.L.L.P. tests 90A (verbal) 
and 100A (verbal and non-ver ’s test V.S. 23 (non-verbal), School Certificate examination 
results, average G.0.1%. f the Higher National Certificate 
examination. Only first attempts & nsidered. ‘The Advanced Level 
subjects included pure and ap 


The School 
2 marks for & credit and 1 for 2 pass. All su 
awarded for every ye 


The sample consisted of 108 stu 


d by awarding 3 marks for a distinction (or a very good), 
bjects were taken into account. Two additional marks were 


ar by whic 5 
cted for every year the candidate excee 
viewed the candidate: 


to refer to. The remaining in! 
himself. 


III. RESULTS 
The product moment correlations between the predictors and the criteria are given in 
N =33 for the first examination validities and N =94 for 


Table 1. Except where shown, - 
the second and final examination validities. 

chool Certificate, Advanced Level and Al results 
in every case. When, however, 


Both the average validities of the S 5% 
are greater than any other validity, but not significantly Fr ৰ Rs 
these two average validities are themselves averaged, then the resulting average validity 
of any other predictor. 


(0-54) is significantly greater than the average validity 
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Table 1 
Validities 
r po: লক 

Predictor Against Ist examination Against 2nd and final examination 
Interviewer A 0-370*+ 0-335** 
Interviewer B 0-242 0-318*+* 
Interviewer C 0-046 0-355*+* 
Interviewer D 0-379*+ 0-179 
Test 90 A 0-361*+ 0-071 
‘Test 100 A 0-315 ~ 0-006 
‘Test V.S. 23 0-103 0-052 
School Certificate 0-550** (N =22) ্্‌ 0-378 (N =26) 
Advanced Level. G.C.E. 0-727 (N=6) | Average 0-578+* 0-688** (N = ua) Average 0-532** 
AL HNC. — 0-561** (N =27) 


** denotes a highly significant correlation (P <0:01); * a significant correlation (P <0-05). The differences 
between the School Certificate, Advanced Level and Al validities are not significant. 


IV. Discusstox 


‘The results obtained indicate that School Certificate, Advanced Level or Al results 
provide the best prediction of the engineering marks in question. This conclusion is in 
agreement with those of Hohne (1955) and Sanders (1948); their correlation coefficients 
between first-year engineering marks and the Australian school-leaving examination 
were about 0-7, whereas their cognitive test coefficients were about 0-5. It is likely that 
the second and final examinations are reached by only those students who are intel- 
Jlectually capable. This may explain, at least in part, the vanishing second and final 
examination validities of the three tests. The low interview validities suggest that the 
interview is of doubtful value as a predictor of University engineering marks. This con- 
clusion is in accordance with previous findings regarding University selection in general. 
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SHAPE RECOGNITION IN RATS 


By P. C. DODWELL 


Department of Psychology, Birkbeck College, University of London 
Reasons are given for doubting Whether certain of Lashley’s experiments, purporting to be in- 
vestigations of shape discriminations, really are such. In particular his finding concerning the 
square-circle discrimination cannot be held to lend support to Deutsch’s theory of shape 
h shows that rats can discriminate square from circle 


recognition. An experiment is reported whic! 
under certain conditions of pre-training, and do so under these conditions by responding to 


; the response is transferred to other shapes having & horizontal 
ing it. There is some evidence to show that this happens for small 
tem could be operative—and this is therefore evidence against 
his theory. A theory of shape recognition is proposed of the same logical type as Deutsch’s, 
which accounts for thi rted, accords well with other known characteristics of 
in primitive and presents less difficulties than Deutsch’s system 


shape recognition i 
as a possible neurological model. 


visual systems, 


I. INTRODUCTION 


A well-known paper by Lashley (1938) sets out some of the basic characteristics of vision 
in rats. The purpose of the experiments he reports was to establish norms of behaviour, 
rather than to prove any hypothesis or support any particular theory of vision. One of 
Lashley’s findings, apparently quite general in the experimental situation used, was 
that the rat tends to isolate from a2 complex visual stimulus an element, or elements, 
t0 serve as the basis of discrimination. The animal uses only part of the information 
available. This was noted in shape discrimination; under conditions of equal area and 
brightness, shapes tended to be discriminated from one another by isolation of an element 
or property present in only one of the shapes. It was also found that the most important 
cue in this type of discrimination 18 the relation of the part-figure to the edge of the 
SHHLGS Garde Systematic tests have shown that the majority of animals do not react 
to the entire figure presented in the stimulus patterns. . .. The most important factor in 
defining the part-figure is the relation of the stimulus card to the surrounding frame.’ 


(p. 152.) nb 

Further exposition will be simplified by the d a) ডু 
shape’ is the pattern drawn ona stimulus card; (ii) ‘stimulus card’ is the card presented 
in the jumping stand (Lashley, 1938 p- 126); (ii) discriminated Shape is the part of the 
stimulus situation to which the rat is responding. For (i) and (ii) simply ‘stimulus’ and 
‘card’ will be used when the context makes the meaning clear. { 

There are several important features of Lashley’s experiments which make their 
interpretation difficult, especially 50 far as shape recognition is concerned. (a) The rats 
were pre-trained to discriminate between horizontal and vertical striations. 0) The ratio 
of stimulus shape to stimulus card was large; that 1s to say, the internal dimensions of 
the shapes were of the same order of magnitude as the GIBCSD? between shape and card 
edges. (c) The stimulus shapes presented quite a large visual angle at the rat’s eye. The 

discrimination and discrimination 


peculiarities mentioned above, concerning part-figure হ্‌ 
by the relation of stimulus shape to card edge (the latter T shall call a ‘boundary effect’) 


definition of three terms: (i) ‘stimulus 
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may be artefacts of the conditions of the experiment, rather than characteristics of shape 
discrimination. 

It is by no means certain, then, that Lashley was investigating shape discrimination as 
such; especially as many of the figures used were solid figures, rather than outline figures, 
it appears possible that the rats were responding to the distribution of light on the stimulus 
card, and not to shape. (This point will be further elaborated below, in §III.) Even it 
they were reacting to shape, the discriminated shape was not in general the stimulus 
shape, or even a part of it, but some relationship between the stimulus shape and the 
stimulus card. 

In a recent paper (Deutsch, 1955), a theory of shape recognition was put forward by 
Deutsch, which accounts for Lashley’s rather surprising finding that rats have great 
difficulty in discriminating a square from a circle of equal area and brightness. This 
theory, as it stands, requires that a shape, to be recognized, must all be seen at the same 
time, or, to put it more precisely, each part of the discriminated contour must excite a 
separate receptor, or group of receptors, simultaneously. (The division of the contour 
into separate parts presents no difficulty, so long as the number of parts is small compared 
with the number of available receptors. In mammalian eyes, at least, this condition 
would appear to be fulfilled.) It seems plausible to suppose that the size of a discriminated 
shape will be restricted by the size of the rat’s field of distinct vision; this field, according 
to Lashley, is small, although its precise extent is not known. 

Tt appears, then, that Deutsch’s system could not operate in the conditions of Lashley’s 
experiments, and the anomaly concerning square-circle discrimination which it accounts 
for so neatly may, in this case, have a quite different explanation. In view of the objec- 
tions listed above it would be desirable to know whether the supposed inability of the 
Tat to discriminate square from circle holds under conditions in which Deutsch’s system of 
Shape recognition could function. This can be done in two stages; the first is to eliminate, 
as far as possible, the boundary effects, and to find out whether (a) the inability to dis- 
criminate square from circle still obtains for stimulus shapes of the size used by Lashley 
under conditions of pre-training similar to his, and (b) how this discrimination is affected 
by reducing the size of the stimulus shapes. The second stage consists in an investigation 
of the discrimination of small shapes without pre-training in any form of shape 
discrimination. 

The experiment reported below deals only with the first stage, but it is hoped that in 
due course experiments on the second stage, at present in progress, will be reported. 


II. THE EXPERIMENT 


‘The purpose of the experiment was to investigate the discrimination of square from circle in the rat, 
under conditions similar to Lashley’s, but avoiding as far as possible the introduction of boundary effects; 
to investigate the effect of different sizes of stimulus shape on this discrimination; and to determine to 
what extent pre-training on horizontal and vertical striations affects subsequent discrimination. 

A modified form of Lashley’s two-card jumping stand was used; the important modifications were: 
(i) A Y-shaped jumping platform, with arms set at 45° to each other; (ii) stimulus cards placed at 135° 
to each other, each card thus facing one of the arms of the platform at right angles; (iii) large black stimulus 
cards, 11 in. square, each card containing a 4 in. door in its centre, fitting flush with the card; (iv) stimulus 
shapes, cut out in black cardboard, could be attached to either stimulus card by a simple device; (v) each 
stimulus shape was outlined in white ink. The advantages which these modifications give will be obvious: 
it is not claimed that the arrangement described in (iii) which is intended to abolish, or reduce boundary 
effects makes the shape completely isolated from the edges of the card, or that the inside টি of the 
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card surrounding the door are invisible. It is an improvement, however, on Lashley’s original al 
ion is concerned. The stimulus shapes were ‘outline’ En 


89 গা investigating shape discriminati 

solid’ figures, as with the latter discrimination migh! jl i 

i : t : ight be based simply on the distributi. i 

in the stimulus shape (see $I below). In Deutsch’s theory, which deals only ES 2 HG 
s ) 


types of figure are equivalent. 

The shapes used were square 
the squares ranged from side 13 
shapes were determined by equ 
be a Series of five sizes for every shape. 

During training shapes of equal area were always used: however, th ft j 
still be used as a basis for discrimination, if all tis outlines are of ere OTS 
ference length (which differs for different shapes of equal area); (ii) total brightness; ন (iii) RG 
a ‘subjective’ size. ধ eit sl 

'0 eliminate (ii) several copies of each size of the shapes were made, each havi i 1 
outline, and RD differing in total brightness. These re interchanged Es ol 
time, so that total brightness would not serve to distinguish the shapes; the difference in Br incse 
between the shapes was in f (i) and (iii) was effected by showing different sizes 


any case small. Control 0 
of the training shapes together after discrimination had been established; in no case had discrimination 
been based on either of these cues. 

The subjects were ten hooded male rats from the colony kept at the Institute of Experimental Psy- 
chology at Oxford. (In fact twelve rats were used, as originally reported (Dodwell, 1956), but the ee 
for the other two, although they support the general conclusions here given are not reported as the ex- 

in certain respects from the conditions for the rest 


perimental conditions for these two animals differed 
t they were approximately 100 days old. 


of the experiment.) At the start of the experimen :y 

All the animals were put on & 24 hr feeding schedule (being fed for 2 hr. in 24) a week before the 
experiment began, and were given opportunity to become familiar with the apparatus. ‘They were then 
taught to discriminate a wooden door in a black card from 2 plain black card, and this situation was 


continued until jumping Was well established. 
Next, discrimination of horizontal from vertical striations Was learned. In this, as in the subsequent 
discriminations, the criterion of success Was twenty consecutive errorless jumps; the shapes were changed 

(thus a wrong jump left would not necessarily mean 


randomly, and the rats not allowed to correct errors 
uld be correct). Each animal had ten jumps per day. Each correct jump 


that at the next jump right wo! 
is recorded as a trial, each incorrect jump as an error. 
in this discrimination the rats were divided into three groups (of 
er of trials, and errors made. 


On the basis of their performance il 
4, 4 and 2) roughly equated for numb 
ther with results, are Shown in Table 1. 


The training given to each group, toge 


5, circles, triangles and pentagons. There were five sizes for ea 
i: g ye iy Ch shape, 
in. (size 1) to side 3} in. (size 5), by ¥ in. steps, and the sizes of the ose 


ating them for area, in each case, with one of the squares. Thus there 


Table 1 
Discrimination NY 
£ Size of J Criterion Transfers to 

Group Positive Negative shape Trialst Errorst reached other sizes 

Tat Squar Circle 5 20 [) Yes 4,3 

Ib* Bdnare Circle 1 154 56 Yes 23,45 

2 Diamond Circle 15 164 143 No 

HI Circle Square 5 150 165 No od 

* Two rats only. 


1 Group averages. 
ed on large shapes and two on small. Group Ia 


Groups I and II were divided, two rats in each being train 
up Ib required considerable training before 


jumped without further training to the large square, STO! 
ferred to shapes of all the larger sizes. There were no differences 


reaching the criterion, but then trans 
within group II. 


Circumstances beyond the experimenter's control made it impossible to continue the experiment with 


n desirable, but the results quoted make it clear that, 


groups II and II for as long as woul 2 ন j- fl 
under the given conditions, the discrimination of square from circle is possible, and is dependent on 
robable that the differences between 


pre-training on horizontal and vertical striations. Tt would appear | টন 
group I on the one hand, and groups Il and TIT on the other, can be explained in terms of the horizontal 
f the positive pre-training shape which is 


base-line of the square, since this is an obvious characteristic 0! 
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present in the positive shape for group I but not for groups II and III (group III showed an initial pre- 
ference Zor the square also): having learned the horizontal/vertical discrimination the rats transfer to 
another shape with a horizontal base line. This is confirmed by a series of transfer tests given to group 1% 
after the criterion on the square/circle discrimination has been reached. 

Table 2 gives the transfer shapes and results; in the third and fourth columns are the numbers of correct 
jumps for individual animals. The sizes of shapes shown were the sizes on which the animals learned, and 
triangles and pentagons were shown with one side (base) horizontal. Each test consisted of a series of 
ten jumps followed by ten jumps on the the square/circle discrimination. 


Table 2 
Positive Negative Ia Ib 
(i) Triangle Circle 10, 10 10, 10 
(ii) Pentagon Circle 10, 10 10, 10 
(iii) Square ‘Triangle 5, 5 (position habit) 9— 
(iv) Square Pentagon 5, 5 (position habit) 10, 10 
(v) Square (large) Square (small) 7,8 “ 
(vi) Square Diamond 8,7 9,10 


‘There were no results for one animal on (iii) and (iv) since discrimination broke down before the end of 
the series. With this one exception the square/circle discrimination was maintained throughout the series. 
During transfer tests both doors were left unlocked, and the shapes changed in a random sequence. 
Tt might be supposed that the remarkable transfer in (i) and (ii) was due to simple avoidance of the circle; 
this was not so, as a circle shown with a diamond, an inverted triangle or pentagon gave chance scores, to- 
gether with the typical conflict symptoms of micturition, squealing and long delays in jumping. Transfers 
(iii) and (iv) are the only ones which differ markedly for the two groups: apparently group Ia treat any 
shapes with horizontal base-lines as equivalent (on transfers (iii) and (iv) both animals jumped to the 
“ preferred side’ irrespective of the shapes shown, but both returned to correct discrimination when square 


and circle were shown together), but there is a suggestion. that group Ib differentiate square from triangle 
and pentagon with base horizontal. 


The most striking conclusion to be drawn from this experiment is that discrimination has evidently 
been achieved by the isolation of an element of one of the shapes; there can be no doubt that this common 
element is the horizontal base line. The isolation of this element occurs during the pre-training on hori- 
zontal and vertical striations, and explains the initial preference of groups Ia and III for the square. 

‘The following detailed conclusions can be drawn, some of them only tentatively, since the number 
of animals used was small: (1) Pre-training on shape discrimination has a very marked effect on subse- 
quent shape discrimination. (2) Under the given conditions square and circle can readily be distinguished, 
by the isolation of an element in one of the shapes; the rate at which this discrimination is learned 
depends on the size of the shapes, and possibly also on the size of the pre-training shapes. (3) There is 
transfer to a variety of shapes which have the isolated element in common, and this effect persists—at 


least to some extent—for small shapes. (4) There is no confusion of square with diamond, or of either 
of these with circles. 


‘These results clearly have important implications for Deutsch’s theory of shape recognition. 


TI. Discussion 


Deutsch (1955) lists six main facts which a theory of shape recognition must account for. 
Briefly, these are that shape recognition can be independent of: (a) localization or fixa- 
tion on the centre of the figure; (b) the angle of inclination of the figure in the visual field 
(rotation on sagittal axis); and (c) sizes. Furthermore: (d) mirror images are confused; 
(e) Visually primitive organisms find it hard, if not impossible, to distinguish square from 
circle; and (f) shape discrimination survives the destruction of large parts of the striate 
cortex. For a discussion of these six facts, the reader is referred to Deutsch’s paper 
(Deutsch, 1955, pp. 30-1). The system proposed by Deutsch does satisfy these six charac- 
teristics, but whether they are all characteristics of Shape discrimination in visually 
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primitive organisms, such as the rat, is open to doubt. In particular, facts (Blend (e) 


are questionable. 
Several investigators 

two-dimensional shape interferes with i 

Fields puts the threshold for this type 0 


for the rat. In this respect, Deutsch’s system represen 
abstraction than that of the rat, or even the monkey (Gellerman). 

Fact (e) is stated as a characteristic of the visual system of the rat on the basis of 
Lashley’s experiments (Lashley, 1938). It has been pointed out above that there are 
several serious objections to taking Lashley’s experiments as investigations of shape 
discrimination. Even if they were genuine shape discrimination. experiments, the 
stimulus shapes used were too large to be ‘seen whole’ and therefore his results are ir- 
relevant to Deutsch’s theory; this applies to the finding concerning lack of discrimination 
of square from circle. (It should be mentioned that failure to discriminate square from 
circle has been observed in the octopus (Boycott & Young, 1956) but these authors have 


their own explanation for this). 
The results of the experiment described above show that square and circle can be 
distinguished from one another. There are two important differences between the con- 


ditions of this experiment and Lashley's: boundary effects have been reduced, if not 
eliminated, and the shapes used are ‘outline’ rather than ‘solid’. 

That reduction of some cues (boundary effects) should facilitate a discrimination may 
seem puzzling. The use of ‘outline’ rather than ‘solid’ figures also involves a redu non of 
d these are cues of a tyP ght well interfere with shape discrimination 


ec which mi 
hat the explana 


have found that a slight rotation on the saggittal axis of a 
ts recognition (Fields, 1935; Gellerman, 1933). 
f disturbance at between 5° and 10° of rotation 
ts a higher capacity for visual 


tion of the difference between Lashley's findings 
wn that brightness is a ‘dominant’ cue for the rat, and 
lid’ shapes predisposes the rat to seek, if not differences 
nt distributions of brightness within figures. Thus a 
square and a triangle by distinguishing ‘bright 
above and below’ from ‘bright below’. It would not be possible to disorininate HEULALS 
tio ra dInGLB OD this basis using above-below or right-left comparisons or comparisons 

uadrants in one figure with the same quadrants in the other. It seems 
of one or more q his sort would be less likely 


Dlausible to Suppose that attempts at discrimination of t | 
pla en pe used against a dark, homogeneous, internal and ex- 
to occur when ‘outline’ figures %@ 0 


ternal background. Hf Lashley’s rats were attempting to discriminate on the basis of 
brightness distribution, their failure is TE Rr OE 
However, it remains to be seen whether rats fail to = e square-circle discrimina- 
tion under conditions in which Deutsch’s system could operate. EE for group Ib 
reported above suggest that they can make it, but the only really satis: actory test would 
be in a situation where the rats had hadno pre-training on shape discrimination of any sort. 
Whether or not under these conditions the rat can distinguish square from circle, 
there are two objections to Deutsch’s theory which are of a more general character. 


The first has been mentioned already; the system allows of recognition of a shape in any 
orientation BUR this does not appear to be @ characteristic of primitive visual systems; 


the second is, that it does not allow for discrimination of part figures, or the isolation of 


a part of a continuous contour, although apparently it is just this sort of ‘abstraction’ 


that mediates shape discrimination in the rat. This would not be a serious objection for 
a ba Gen. Psych. 48, 3 


cues, an 
as such; it seems likely t 
and mine lies here. It is well kno 
it could well be that the use of ‘so 
of brightness between figures, differen 
rat might distinguish between 2 (solid) 
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large figures, but the same process apparently occurs with small figures. Group Ib (see 
above) treated several shapes with horizontal base lines as ‘positive’ although there is 
some evidence to suggest that when such figures are shown with a square the square is 
preferred (transfers (iii) and (iv)). | 

There follows a suggested system for shape recognition of the same logical type as 
Deutsch’s but which accords better with the known facts—especially those mentioned 
in the preceding paragraph—and also satisfies the remaining four parts of Deutsch’s 
specification (facts (a), (c), (d) and ( f°). 


IV. THE THEORY 


Consider a two-dimensional array of units (or cells) arranged in chains, in such a way that 
each unit is connected to two neighbours, except for the end units of each chain, each of 
which has only one neighbour. Each chain is functionally separate from every other 
chain, except in two important respects: one set of end units (set A) is so arranged that 
if one fires, they all fire simultaneously, and the other set of end units (set B) discharges 
into a common channel, which, following Deutsch’s terminology, is called the final 
common cable (f.c.c.) Each chain has the same number of units (this is not a necessary 
condition of the working of the system, but its introduction simplifies matters consider- 
ably). Each unit is connected to a receptor, or group of receptors, and when the receptor 
OF group of receptors is stimulated this activates the unit to which it is connected. Such 
a unit is ‘active’; when a unit is not so activated it is passive’. Adjacent receptors excite 
adjacent units. It is assumed, as in Deutsch’s theory, that only excitation from regions 
of sharp change in stimulation (contours) arrives at the plane of units. 

Any unit of the array can pass excitation from itself to a neighbouring unit in the same 
chain: this excitation originates in the firing of the end-set A, and is not to be confused 
with activation by stimulation of receptors to which the unit is connected. The passing 
of this excitation from one unit to another involves a small delay, the length of which is 
determined by whether the unit transmitting excitation is active or passive. Only the 
two states are envisaged, and the delays for each are constant, ; say Ta and Tp. For 
convenience, suppose Ta > Tp. 

The delay involved in excitation passing from one end of a chain of n+ 1 units to the 
other, when all units are passive, is nT'p. The time taken to traverse any particular 
chain will depend on the numbers of active and passive units in the chain and can be 
written in the form (n—r)Tp-+rTa. Tf all the units of the array are passive, the traverse 
times for all the chains will be equal, and there will be a single, large discharge in the 
f.c.c., since all the A set fire together. The signal in the f.c.c. will depend only on the 
number of active and passive units in individual chains, and not on. the positions of those 
chains, or the positions of the units on the chains; this signal can be written simply as the 
sum of a number of terms of the type (n—7)Tp+rTa. Chains with equal numbers of 
active units will fire simultaneously into the f.c.c. 

It is assumed that the array is so arranged that chains will represent, functionally, one 
of the principal axes in visual perception: thus stimulation of 


a horizontal line will fire units all on one chain, but which chain this is (i.e. the position 
of the horizontal line) will be immaterial as fa! 


t : 1 T aS the signal in the f.c.c. is concerned, 
which will be a single large discharge (from all the ‘empty’ chains), followed after a delay 


groups of receptors by, say, 
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by a single small discharge (from the one delayed chain). Such a system will be sensitive 
to small changes of direction; a small rotation from the horizontal will throw the activa- 
tion off a single chain, and involve fewer units per chain on a number of chains. This means 
that the final signal now is a single large discharge (but smaller than in the previous case) 
followed after a shorter delay by a simultaneous discharge from several chains. The system 
is obviously most sensitive to changes of direction near the horizontal. The system will 
discriminate between simple geometrical figures, seen separately, such as a square and a 
triangle; both will give a signal consisting of three volleys: the first for the ‘empty’ 
chains; the second for the non-horizontal sides of the shapes, of high amplitude but short 
delay, caused by a few active units on a large number of chains; the third for the horizontal 
sides, of low amplitude but relatively much longer delay, caused by a large number of 
active units on a small number of chains. The main difference between the two signals 
is that the square’s third discharge has about twice the amplitude of the triangle’s, since 
the square has two sides in the horizontal and the triangle only one. Similarly, other 
Simple shapes give rise to distinctive signals. However, as it stands the system would 
have difficulty in distinguishing between two rectilinear shapes neither of which had a 

1 a diamond and a pair of vertical lines, for instance, 


side in the horizontal: the signals fo l ! 
would be practically identical. This difficulty is overcome by assuming that there are 


two such systems in action, the second one functionally perpendicular to the first, i.e. 
a vertical line will stimulate receptors connected to units on a single chain; each system 


h. mmon cable. AA 
Br GCBODRTALSE ETEICOE y that horizontal and vertical lines will be 


: the interesting propert. 
This double system has tie 1 ily than mutually perpendicular lines set 


discrimi ne another much more read টি 
at ক ক, This effect has been observed in the octopus (Sutherland, 1957). 


The system will account well for the experimental results reported A TN 
expect shapes to be discriminated by presence/absence of 2 rectilinear contour ly eo 
one of the principle axes if this cue is available ina se সহন! নাও ELVEs'& 
distinctive signal in the f.c.c., and that if this cue has been use eR ETE 
tion any figure having the property will be discriminated from any EE LE ee 
results reported above, though limited to a few shapes, ন TE ক a iS, j 

In this particular case the pre-training figures WELL th 9 ff ‘ ee vr a I 
isolation a an element of the shape. Tt remains to be seen komt sir TW 


favourable conditions of training. e from small circle (group Ib, see above) 


“7. .ninating small squar ৰ 
Ry ree ST peng that a short line produces a smaller delay in the 
e explaine 


i ith the smaller 
bE AE? the long delay, or by supposing that wit 
es which is less oe 1] fall within the effective field of vision and hence intro- 
3 EES TOONS eleme il the f.c.C. which tend to mask the delayed discharge on which 
eee পা ese ag real alternatives, in the sense that an experiment could 
ination is based. 


Ee Re UP HO CECTE Cs ah that many of the results reported by Lashley can 
b Ee ত bk RE To show this in detail for all Dashley’s figures would 
e accounted for by E Jes will illustrate the point. 
Tr mples W 
require a separate paper, but two examp t vertical striations transferred to single 


চ er, °° Jorizontalagains k Ee 
(1) Rats trainedtod LE lines and interrupted horizontal against interrupted 
horizontal against single ver nst vertical, so long as the interruptions 


চ Le izontal agai 
vertical; interrupted striations, horizonte- 26 15-2 
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were small compared with the width of the striations (Lashley, 1938, p. 147). It is of 
particular interest to note that there was no transfer to horizontal and vertical 7ig7ags, 
and ‘the same result was obtained in other tests with narrower lines and with wavy 
lines, whenever the deviations from a straight line exceeded the width of the striations’ (1938, 
p. 148) (my italics). This is just the condition which would determine the disruption of 
the distinctive signal in the f.c.c. 

(2) Comparison of two of the ‘interference’ situations shows that patterns which pro- 
duce regular interference in the f.c.c. are more disruptive of a discrimination than those 
which produce ‘random’ interference. Thus the discrimination of triangle from cross is 
not disturbed by introducing a number of small isolated patterns around the discrimin- 
anda (Lashley, 1938, pp. 140-1, figures 20 and 21) but introduction of horizontal and 
vertical striations (figure 22) does disrupt a discrimination (see also 1938, p. 146). This 
would be expected: if one regards the f.c.c. as an information channel, the introduction of 
a certain amount of noise will interfere less with the reception of the signal than the 
superposition of a second signal on the first. (The introduction of a number of small 
isolated shapes into the display will generate something close to random noise in the fo); 
. It is not claimed that all Lashley’s results can be so neatly explained by the theory, nor 
is this to be expected, since other factors besides shape recognition entered into his 
experiments. 

The system has the advantage that it will explain equally well discrimination by part- 
figures or whole figures, and a discrimination need not break down in going from one to 
the other, provided the same distinctive signal (or part of a signal) is set up in the f.c.c. 
in both cases; in Deutsch’s system the signal set up in the f.c.c. would alter radically even 
if only a small part of a figure fell outside the field of vision. It also avoids the somewhat 
artificial restriction, necessary for Deutsch’s theory, of ‘numbering’ shapes if several 
are seen simultaneously (Deutsch, 1955, p. 35). 

The limited scanning process required in this theory is free from the objections to such 
Processes in general made by Deutsch (1955, p. 31). 

Some of the predictions which can be made from the theory are as follows: (i) When 
small shapes are used, there should be confusion of upright with inverted fiiene)e but 
not with triangles in any other orientation, and in particular not with a rionole havig 
one side vertical, although this shape would itself be confused with its NS ima, e. 
(ii) The prediction of lowered threshold for discrimination of the angle of inclinati i 
straight lines near the horizontal has already been made: it না to a ht 
lines near the vertical. (iii) A discrimination would be upset, not only by lation of he 
shapes, but also by rotation of the animal's receptors (e.g. by tilting the head to one side) 
but would be restored by rotating both the receptors and the shapes by equal amounts 
ee in the same direction. The testing of this prediction would present practical dition lies 
ৰ ন ক 3 ore Weg: tr chimpanzees and children to discriminate 
en Pe 1 1 Own a rotated triangle both rotated their heads 
oi ing the triangle into the learned orientation (base-line horizontal) before 

£ 2 discrimination (Gellerman, 1953, pp. 13-17).) 

The theory fits the acceptable parts of D চ 1 i 
also The i ES Ee acceptable parts of Deutsch’s specification (see above, STIL), and 

tacteristics of shape recognition found in the experiment nenotisd this 


aper. It h: ibili i 
Te i mE as a system which could be neurologically embodied; in this 
nts less difficulties than does Deutsch’s System despite the Ge that 
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processes of spreading excitation in nervous structures of the type required for Deutsch’s 
theory have been discovered (Burns & Grafstein, 1952; Motokawa, 1951). The theory is 


testable. 
I should like to record my indebtedness 


ment and advice, both during the course 0 


paper. 


to Dr J. A. Deutsch for his constant encourage- 
f the experiment and in the preparation of this 
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Behavior Theory and Conditioning. By K. W. SPrExcs. 


Yale University Press; London: 
Oxford University Press. 1956. Pp. vii+ 262. 36s. 


‘This volume presents the Silliman lectures at Yale for 1956. Prof. S 
deliver these well-known scientific lectures, though followin, 


wWorkman-like effort—anything but a lecturer’ 
and ‘Hilgard and Marquis’ in the other can 


Interpersonal Diagnosis of Personality. By Tivorsy Leary. New York: The Ronald 
Press Co. 1957. Pp. xix +518. $12.00. 


In this important book Dr Leary describes a ‘functional theo. 
tion’ which has been developed and applied by the Kaiser F 


a A 
| 
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In the early chapters the author draws on a number of psychoanalytic sources, notably Sullivan and 
Erickson, and on a wide range of clinical experience, to formulate nine working Principles as a basis for 
the method. It is stressed that the variables to be used are to be capable of measuring adjustive as well 
as maladjustive aspects of personality, that they are to permit the classification and measurement of data 
from different levels of behaviour, and that the final objective is to make possible predictions about 


interpersonal behaviour in a functional setting, in this case a psychiatric clinic. 
Sixteen interpersonal dimensions of personality are used to classify the data. These are ordered on a 


“circular two-dimensional continuum, in which a vertical axis represents dominance-submission, and a 


horizontal axis, hostility-affection. 
Five levels of personality, defined according to the source of the data are described: Level 1, Public 


Communication, concerns the interpersonal impact of the subject upon others. Level 2 is represented by 
the subject’s Conscious Description of himself and others in his world. Level 3 derives from the autistic 
projective fantasy productions: for example TAT, and is called Preconscious Symbolization. Level 4, the 
Uneapressed Unconscious, is defined by the subject's omission and avoidance of significant interpersonal 
themes. Level 5, the Ego Ideal, comprises the sub, ject’s statements about his interpersonal ideas, standards 


etc. 

It is emphasized that data from any one level can only be understood in the light of data from other 
levels of behaviour. Illustrations are given, from clinical and other sources, to show the usefulness of the 
assessments obtained at each level, and of discrepancies between the levels, and between self-assessments 


and the assessment of others. ' - 
In the second half of the book the application of this approach to interpersonal diagnosis is further 
ds of quantifying the data and of measuring the variability between levels are 
elaborated. Clinical and research data are reported in detail for eight personality types, which are cate- 
gorized, on the basis of levels 1 and 2 information, in terms of their dominant interpersonal theme. 
Finally some applications of the interpersonal system are described; for example to the diagnosis of 
hospitalized psychotics and of psychosomatic personality types in medical practice, to the analysis of 
group dynamics in an industrial management group, and to the prediction and the measurement of 
interpersonal dynamics in group psychotherapy. Valuable appendices give information about the con- 
struction and standardization of the instruments employed in the research, together with norms, con- 
i i Scores. e a 
Mer EO EO the contents of the book cannot EVE COV EER impression of its richness 
in ideas or of its breadth of concern. It is an exceedingly important contribution to the Psychology of 
Personality, and in particular to clinical Psychology. In many ways the approach to Personality study 
and to the research problems involved in it are in the tradition of H. A. Murray 's Explorations’. The 
Kaiser Foundation Research may well have a little influence on clinical and social studies during the 
next decade. 


developed and metho 


i j r that he is well aware of the incompleteness of the achievement, par- 
aE any makes it got cee Sag ao ev and ev 5 dnia i Die Syeion San eyo 
0 4 il feel that the research has been concerned too much vith the development of an ego Psycho- 
lysts will feel that the unconscious dynamics and the ways in which they determine the quality 
logy, and too little with 5 hh shortcomings, however, should not take from the value of this pioneer 
a f the concepts and methods described, much has been 


of interpersonal relations. Ho Asaf Bee, 0 
worl. Apart from ? i en cient and intolerable gap between the science of personality and the 
achieved towards ‘bridg'nE s the development of a unified theory of personality. 


Practice of psychiatry,’ and toward H. PHILLIPSON 


o Borstal Training. By H. MANNHEIM and L. T. WILKINs. 


Dp. viii+276. 17s. 6d. 

K ) iminological research to be published under the auspices of 
LE া PD HE ts rar given by the Criminal Justice 1948’ and is virtually 

টড A A EEE diction study done in this country. It is the result of close co-opera- 
Le omprehensive ert dra social statistician supported by the penal authorities. The authors 

tion between a Ce EA of administrators and research disciplines’ will be essential for 

Fs a that the com ine Tie ote dmark in many ways, & piece of research which cannot be 
urther advances in this area. Iready made considerable impact in Borstal and similar training 


ignored by future workers and which has al 


Prediction Methods in Relation t 
London: H.M.S.0. 1955. BP 
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fields. Perhaps there is even a danger that it will set the pattern of future investigators too firmly on a 
narrow basis of replication studies or too rigidly factual, analytic, statistical approaches. H 
‘The presentation is both scholarly and workmanlike. The introductory survey in chapter I1of American 
and European prediction studies is exhaustive. Chapter Hr is a lucid and persuasive piece of teaching, 
explaining the basic ideas underlying prediction, its purposes and uses, even down to a warning that the 
major value of the study does not lie in the direct application of its experience tables to operational 
situations but in its demonstration of prediction techniques as research tools. The descriptive analyses 
and tables of chapter v provide a wealth of information linking all the conventional, mainly sociological 
data, with themselves and with outcome. One could quibble about some of the minor conclusions drawn 
here from time to time, especially, for example, where assumptions are made about the ‘intentions’ or 
the mental operations of people making ratings or judgements which are later codified. The individual 
case studies of chapter vir are interesting but not particularly illuminating. The statistical work 
(chapters v1 and vit and Appendices) is sophisticated and logically developed with efforts to enlighten 
rather than bewilder the less mathematically inclined. This is especially true of the discussion of the 
‘decision theory’ approach and its implications. Cross-validation is included in the design. A final note 
(chapter 1x) on the future of criminological research will be a source of realistic advice to future investi- 


gators on what sort of use can be made of the kinds of data at present in existence and what improve- 
ments are necessary here. 


his is no doubt an important book which has 
cleared a way and set a very high standard for future work. 


R. L. MORRISON 


The Study of Groups. By JoSEPHINE KLEIN. 
Pp. ix +200. 21s. 


Although this book is primarily intended for sociologists, 
especially to those in applied fields. The material is presen! 
with very, very few wasted words—a fact that allows the author to bring together in a short book evidence 
from a large number of researches, ranging from those early rather crude laboratory studies of group 
strengths in task performances to the recent refined work by Bales, Bavelas and Leavitt and others on 
Social structures and interaction Processes. The researches are arranged according to their relevance to 
certain assumptions made in the text whereby more and more variables are successively allowed to con- 
tribute to the increasing complexity of group life as it emerges from the laboratory to real life. ‘The 
chapters follow this arrangement also, culminating in an ambitious attempt at “The Larger Society and 
Social Change’. 


‘The theorist familiar with his bibliography of Eroup studies will not find much new here (except for 
the Appendix, in which the author relates some of her findings to those of Moreno and Bion) but could 
regard this work as an excellent refresher. Those whose Professional work involves them in group work 
for the purposes of diagnosis, teaching, or therapy, will undoubtedly find their insights the better from a 
study of this text, not the least for the clear summarizing statements at the end of each chapter. 


London: Routledge and Kegan Paul. 1956 


it should be of interest to some psychologists, 
ted in an attractive and straightforward fashion 


G. M. STALKER 


Discussions on Child Development. Vol. 1. Edited by J. M. Tax: 
London: Tavistock. 1957. Pp. 271. 28s. 


This volume contains the proceedings of the Second Meeting of the World Health Organization Study 
Group On the Psychobiological Development of the Child, and continues the stimulating and dive! f 
discussions of Volume 1 (reviewed in this Journal. 48, p. 76). The broad theme Of this volume is “Jearning’. 
As before, one of the participants introduces a topic which is then thrown Open for discussion. These 
topics are: electro.mechanical models of aspects of learning (Grey Walter); effects of perceptual de- 
Privation in man and animals (Dalbir Bindra of McGill University); learning under stress in animals 


NER and B. INHELDER. 


rsified 


= 
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the cross-cultural study of learning of internalized standards of behaviour (John 
of abstraction in learning (Biirbel Inhelder): John Bowlby introduces a 

2! cear-Old Goes to Hospital’, and Konrad Lorenz introduces a film illus- 
trating some behaviour patterns of prematures, newborns, and infants up to about one year of age. Asin 
volume 1, the discussion is the important thing. Although this volume may perhaps sparkle less than its 
predecessor, it is to be recommended as thoroughly worthwhile reading for all psychologists. The con- 
stant interplay of queries and suggestions gives the reader the refreshing experience of watching creative 
thinking in progress, carries him over a wide range of topics, loosens up some of his own preconceptions, 
and leaves him with plenty to think about. It is one of the book's merits that most readers will want to 


jump into the discussion with comments of their Own. 
IL. M. L. HUNTER 


(Howard Liddell): 
Whiting); and the development 
discussion of the film °A Two-Y' 


The Psychology of Adolescence. By A. T. JersicD. New York and London: Macmillan. 
1957. Pp. xii+438. 35s. 

At thirty-five shillings, this book is good value. It may be regarded as a sequel to the same author's 
well-known Child Psychology; it follows & similar plan and approach. The first five chapters deal with the 
physical and intellectual growth of the adolescent, often as viewed by the adolescent himself. The re- 
maining twelve chapters deal with various aspects of emotional and social development. It is evident 
that it is in these aspects that the writer's real interests lie. He does not delve deeply into psychological 
descriptive level. Not that the discussion is super- 


theory, being content to treat his material at 2 more i 2 
ficial; the documentation is thorough and up to date, the evidence is drawn from many sources and is 


allowed to speak for itself with a commentary by the writer, whose insight and maturity of judgement is 
frequently more illuminating than the evidence itself. This does not claim to be a profound or original 
study of adolescence. Tt is ‘for those who are seeking to understand adolescents, written for students, 
teachers and parents... ’, Tt is significant that it is about ‘adolescents’, not adolescence. Of its class, 


this book is as good as the best of them, and better than many. Ente! 


The Psychology of Child and Youth Drawing. By HrveA ExG. London: Routledge and 
Kegan Paul. 1957. Pp. viii +205. 50s. 

It is now twenty-six years since the publication of The Psychology of Children's Drawings, from the First 
Stroke to the Coloured Drawing. Unlike many children, Margaret continued to draw throughout adol- 
escence, and in this book Dr Eng traces her artistic development from the ninth to the twenty-fourth 
f with descriptive text, and the remaining 


i Vi) d paintings, 
year. The first ten cha ters contain 114 drawings an. C i 
eighteen REN EAE ts work done in th 1 field during the past seventy years. There is a 


full and useful bibliography. ) 
One cannot help questioning some of Dr Eg 8 Fl 
influenced by formal instruction, is necessarily ‘free ; 


is much-explored 


mises: for example, that children’s drawing, un- 
hat subjects such as elves and fairies are evidence 


ing i: ray! jous. It is just at the self-critical stage that Margaret 
imagination; , copying is always conscious. It is t f a : 
He ES nla 2° book that, without suitable stimulation and guidance, copying is 
not Je টি ho Th may account for the difficulty Dr Eng meets when she tries to relate the drawings 
to the th At 0 Forbert Read and Viktor Lowenfeld. The book contains at the same time too much 
MF ee ক ে! formation. A full psychological study of Margaret, illustrated by her drawings, or an 
integrated account of wor ful contribution to an 


k done in this field, would have provided a more use 
understanding of child art. JOYOE COOKSON 


By JAMES MAINWARING. London: University of London 


Psychology in the Classroom. 
Ts. 6d. 


Press. 1956. Pp. x+ 18. "4 
i kK i; chers but one cannot help think 
ete de A ] have little interest in the rest! 


Rot i + and will 3 * 
know much of what it contains already an ‘Learning’ and ‘Knowing at the moment’, base 


পা i it i tions. The sections on 1 anc j { 
a a ba থে hic hl dubious model of Dr Mainwaring § Own invention. In consequence, 
heoretical matter on ighly e more readily digestible than are the abstract formulations. 


the practical illustrations in both sections ar 


ing that the latter group will 
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‘The third section is limited to a consideration of a few of those problems associated with thinking. The 
aspects discussed are explained lucidly and in a more usual and acceptable theoretical framework. The 
final section on ‘Feeling’ is more philosophical than psychological, which perhaps explains why so little 
is said about individual differences. The old thorny problem of discipline, left to the last, rates a chapter 
to itself. This chapter provides a worthwhile text for any prospective primary teacher. Unfortunately it 
does little to help the poor harassed secondary teacher, who has to deal with children who had developed 
under a system far removed from the author’s! 

At times the terminology is muddling, as, for example, when the term ‘physical response’ is used to 
denote the sensory stimulus, and, throughout the book, far too little reference is made to the experimental 
aspects of educational psychology. Despite these limitations and the inadequacies on the theoretical 
side, this book should be very useful in introducing Training College students to the subject. 


G. SHOUKSMITH 


A Case of Spatial Inability in a Cerebral Palsied Child. By E. M. CALDWELL. London: 
British Council for the Welfare of Spastics. 1956. Pp. v+24. 4s. 6d. 


This booklet is written by a teacher for those concerned with the training of children suffering from 


cerebral Palsy. The term ‘spatial inability’ is given to a syndrome which, i is di inated b. 
neurologists into visuo-spatial disorientation, didlos of Hod eRe RE Cl: 
apraxia, aphasia, and acalculia. ‘The disabilities are illustrated by an account of the progress of one child 
ন EES of about 15 months and by a table giving brief notes of findings on thirty-three children aged 
f to 13-4 in the Percy Hedley School at Newcastle. The various suggestions for special forms of 
যা ডি tn ফল for modification of the usual methods will be useful to teachers and therapists dealing 
Lr a ্‌ ildren. Tt is to be hoped that the Psychologist who provided the test results will be given 
J elucidate and amplify his findings in the more detailed report promised for a later date. 


J. A. L. NAUGHTON 


Clinical Psychology: The Stud 
Hill. 1956. Pp. 388. 45s 
‘This work is i 
fe TE 2s a text-book for a first course in clinical Psychology, and to be suitable for either 
EE i or the first year of a graduate course. A background of knowledge in the 
Hale S j; ty, normal and abnormal, and in Psychological ‘testing’, is assumed. The author's 
I Re 0 Ee leans toward neo-behaviorism’: in practice, he adopts a reasonable 
ER EEE RL singled out for special consideration are: prediction in clinical psychology; 
Sc Tl ypothesis making, with remarks on the blunting of sensitivity by some types © 
কী eevee! EEE ntific Objectivity, and on excessive diffidence in the use © 
of Rorschach and TAT; and ORO of ost; Psychometric and projective; with special mention 
SE te ahr 0 Bn Ee Tapy. There is also a chapter on medical assessment, which 


Y of Persons. By RicHARD W. WALLEN. London: McGraw- 


YOrk are, however, clearly recognized. 
Oot amateur psychiatry, simp Ll 
Prosecute theoretical inquiries: 


J. A. L., NAUGHTON 
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Physiological Psychology. By M. A. WENGER, F. N. JoxEs and M. H. JoNEs. New York: 
Holt; London: Constable. 1956. Pp. viii+ 472. 40s. 


Intended as an introductory text, this work is, with some reservations, as good as one could reasonably 
rehology. Such books cannot be easy to write, if only 


expect to find in a field as broad as physiological psy Suc 
because the authors are bound to 1 lyes open to criticism regarding the selection of material. 


lay themsel 
Certainly, in this particular case, it seems strange to find references to the work of, for example, Békésy, 
Galambos, Harlow, Magoun, Penfield and Selye, but no mention of, for example, Granit, Hunt, Lashley, 
Motokawa, Neff and Pribram. Given the interests of the senior author, it is understandable that the 
sections on autonomic functions and on psychosomatic inter-relations are better written than the re- 
mainder of the book (incidentally, is tl] 


he term ‘somatopsychics’ really necessary ?). ‘The last chapter, in 
which the authors come to regard the precedin 


g two dozen chapters as a ‘survey of facts and principles’, 
is supposed to highlight the issues currently important in research, but in fact has been limited in scope 
mainly to consideration of the subjec 


t.matter of the Milbank Memorial Fund’s 1952 Symposium on the 
Biology of Mental Health and Disease. The boo! 


Jk is adorned with two excellent diagrams from the Ciba 
Collection of Medical Ilustrations, and a reasonably clear glossary of terms, but has an irritating reference 
system. ‘Suggested readings’ at the 


nd of each chapter are supplemented by more extensive lists of 
sources at the end of the book, but these are Arrange. 


.d, again, chapter by chapter, and occasionally in- 
clude such unhelpful entries 25, for example, ‘Wenger, M.A, Unpublished research’ (p. 445)—this par- 
ticular entry never being actually referred to in oHapter 17. A few other entries, although referred to in 
the text, prove wrong on further inquiry (e.g. On P- 280 Ref. 8 should read Ref. 7). Misprints such as 
‘recticular formation’ (p. 262) are inexcusable, 


8S. SZAFRAN 


]. 39, Supplement 134. Stockholm. 1956. Pp. 112. 


Acta Physiologica Scandinavica. Vo 


3.00. 
| pers. The first, by G. Svaetichin and R. Jonasson, is ‘A technique for 


This volume nF Fl 5 ral response curves’. The remaining papers, by Svaetichin, are ‘Spectral 
EET Ee recording nl TE cones’, ‘Receptor mechanisms for flicker and fusion’, ‘Notes on ERG 
SRPORES curves from 8! ie related to the activity of retinal neurones’, and ‘Aspects on human photo- 
analysis’, “The cone ন i articular interest that the authors have obtained spectral response curves 
receptor mechanisms ly It ৰ ee চি in the retinae of Teleost fish in Venezuela. They used twenty-four 
by the stimulation of SIDE? চু filters distributed over the visible spectrum as light sources. These 
almost monochromatic MC ce as that of man. The experimental data give very strong sup- 
fish have colour vision essentie n not at all unlike that outlined by Houstoun in 1932, and 
bjective luminosity may be mediated in part by a special 
tained from different cones, and not more than 
pectrum and hyperpolarization in the green ; 
larization in the blue; and the third shows 
trum. In Teleost fish, and in some 
and single, while others are smaller 
eo cones may give the response signalling lumin- 
each kind giving alternative responses, one for 


there is strong evi patterns were 0 


type of cone. Three IE 
three. The first shows depo i hyperpol 
the 1 be depolarization in the yellow and hyperP 
ortion to Jour vision 
z UT id 
ich have oo g that the large singl 


and double. Svaetichin has sugyested To of two kinds, 
Osity, while the small double cones bles according to the kind of double cone in action. No double 


Ted or yellow and the d green oF both the yellow and blue signals at the same time (in normal 
tone can give both the re and &1 ested that the wave-lengths of ‘the lights giving peak responses for 
colour vision). Svaetichin has EE ‘he maxima for fish being shifted 20 mu to the short wave end of 
each pair might be as follows for A yellow about 590 mp; blue about 440m p. 


: green, about 486 mp; 
Tn PEE te Ef la Lt 554 mp. These peaks for colour would correspond to the 
‘he maximum for luminosity wi 


iscrimination for man. Achromatic subjects might lack all but the luminosity 
points of maximum hue disceri 


ave reported could be carried out on the human 


Teceptors. Ee Jonasson h: j 
Tf experiments such a8 Svaetichin nde, much could be done to test four-colour theories, which 
not an impo on colour blindness, anomalous colour vision, and minor 


retina, and this is probably 
appear to be strongly supporte ্‌ট 
Variations in colour sensitivity repo! 


ations 8 
od by various authors. J udging by experiments on human colour 
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vision and its variability, the peaks for sepctral response curves for man would be about 671 mp for 
red (with an unrevealed peak in the violet), 546 m 


te for green, 593 mp for yellow and 488 mp for blue. 
These differ somewhat from the peaks suggested by Svaetichin, but the differences might be due to various 


factors, including the special ways in which the response curves combined in actual vision, and the effects 
s ৰ 


of pigmentation of the transparent parts of the optical system. HA BIORTORD 


Research Films in Biology, Anthropology, Psychology and Medicine. By A. R. MIcHAELIS. 
New York: Academic Press. 1955. Pp. xvi +490. $10.00. 


Dr Michaelis, by training a chemist and by profession a consult. 
are told, ‘made research films on numerous Subjects, including 
ning of aeronautical models in wind-tunnels, and the behav’ lh 1 c u 
book, specially written for those who would make or use scientific films of a biological, nutlirapolagioal, 
psychological, or medical nature. Tt should be read by anyone contemplating using @ ciné camera 
before, if possible, the camera is bought, since it will help him to make a wise purchase. To those who 
have a camera, it will suggest new uses and improved techniques: to those who but use films it supplies 
evaluation of what is presented. i 

Following a general introduction of 31 Pages, Part 1 (129 pages) deals with “The Biological Sciences’. 
ehaviour. These include references to the work of Von 


iddell, Yerkes, Pavlov, Masserman and Mowrer. Part ir 
Sciences’, Anthropology, 
as here defined, with over a 


ant in scientific cinematography, has, we 
the circulation of blood in frogs, the spin- 
iour of bubbles in liquids’. This is his guide 


ion, digestion, respiration, etc. A final 
chapter deals with Aviation Medicine. Lach part has its own special introduction devoted to specialized 
techniques. For example, is discussed in the introduction to Part rr. The 
book concludes with an ex ce Index (91 pages with 1490 references) and a 
good Subject Index. ne a 
The division of the Subject-matter implied by the titles to Parts 1, 1, and nmi is open to objection, especi- 
ally since it May create the impression that this book is of less importance to the Psychologist than in 
fact itis. Ihave called this a guide book, which it is, but I must add that it displays a degree of scientific 
detachment hardly characteristic of such books. Nothing is advertised: certain apparatus and methods 
are advocated. This book merits a Place in every Psychology Department. HENRY H. FERGUSON 


Les Structures Rhythmiques. By PAUL FRAISSE. Publications Universitaires de Louvain. 
1956. Pp. viii4-124, No price given. 


e problem and for his very thorough analysis of the conditions and limits of 


first experiments Erew out of the work directed by Prof. Michotte at Louvain 
on the ‘morphology’ of motor reactions an 


d the present book gives the results of twenty years work on 
the problem. 

Periodicity and Structure are both inherent in our experience of rhythm and there is a motor com- 
Ponent which makes it an experience rather than a 
grouping include: length of intervals, duration of soun. 
Rhythmic Structure has a temporal as 
Which appears Only with the repetition of the group. The temporal structure turns out to be astonishingly 
Consistent; the @ ‘short’ and a ‘long’, whose actual durations are 
Of the order of 0-2+ sec. and 0-5 + Sec. ; the ratios between the various intervals in a group are mainly 


of groupings which do not make use of ‘pregnant’ forms in- 


ds, accentuation, speed, and number of elements. 
e group, and an intensive aspect 


modify 


‘short’ is more fundamental. It is not only the relatior 
are im ortant; rhythm i, 
Bp isn 


E petition of isolated groups, but the e 
On organization of Successi- j বৃ 
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Looking for a final interpretation in terms of physiology, Fraisse distinguishes ‘ perception of collection’ 
and ‘perception of duration’; taking the duration of the perceptual process to be about 0-5 sec., per- 
ception of collection (‘short intervals’) occurs if intervals are less than 0-5 sec. and perception of duration 
(“long’ intervals and pauses) occurs if the intervals are greater than 0-5 sec. ‘Long’ intervals and pauses 
are distinguished by being ‘full’ or ‘empty’ but the physiological basis of this distinction does not seem 
to be so well established. 

Intensive structure is discussed briefly and the author himself admits that he has not offered very full 
support for his hypotheses. The evidence so far available, however, seems to justify the belief that tem- 
poral structure is the more fundamental. 

The book concludes with a consideration of music and poetry in relation to the laboratory studies. 
‘The significance of the experimental results is clear and further analyses would be welcome in order to 
bridge fully the gap between the simplicity of the experimental rhythms and the complexity of music 


and language. MARGARET R. PHEMISTER 


The Psychology of Learning. By B. R. BuGELSKI. New York: Henry Holt; London: 


Methuen. 1956. Pp. xiii+523. 50s. 
Phere seem to be two obvious ways of planning a text-book on learning. Either we take it personality 
by personality and treat each theory as its proud parent would have us see it, or we can cover the ground 
topic by topic letting each contender have his say on each issue. Anyone nurtured on Hilgard will tend to 
overlook the fact that who-said-what-when is not necessarily still of interest when we come to assess the 
Kc ing theory. eh ] ্ 

0 HER soln like a tone of faint exasperation, দা it: ‘The SE Ee 
or number of kinds of learning appears to be a pseudo-question’. This Re RE 2 ae ht, and 
typical of the panache with which he tackles the whole problem area. He pic his b a a he 5 
of configting viewpoints withian impressive FUrenoes Cf Po ir tents Ce Jollow lop cally enone 

lecture—the plan is not so obvious as to invite tedium, but every a ey EC TE ি Ene 
The most recent literature has been combed with a good eye for the telling experim. erence 


t te fF j lace. 
has a way of popping up in just the ন dent whose standard plonking tactic is ‘What about 


f শি vearied of the stu ৰ AREA 
Tsaaherarwhor since TOG Sl thonke Bugelski for an account of mediated behaviour which is 


Osgood’s mediation eats js to be a criticism of this book, it might be said that Bugelski is a 
ae clear and লন of meta-neurology. Since Hebb has already warned us that he expects to 
Ko too fing of Hel HE 95% mistaken, Bugelski might have added & more exon note to the 
\d his views not more ike it or lump it, there is little doubt that ‘The Psychology of Learning 
brilliant speculation. But, like if R. T. GREEN 


will be with us for the next few years. 
The Mentality of Apes By WoLFGANG KOHLER. Harmondsworth: Penguin. 1957. 
entally a 
Pp. 286. 3s. 6d. 


‘This inexpensive and very wel 
in English in 1925. The nine P 
has been added or subtracted. 


inti Ohler’ i h as it appeared 

{ i rinting of Kohler’s classical monograph as: Hh 
FE i Jafas of the 1625 edition are omitted but, otherwise, no thing 
0 AY I. M. L. HUNTER 


By AIX STRACHEY. London: George Allen and 


The Unconscious Motives of tor. 
Unwin. 1957. Pp. 283. 25s. 


Asswonld be expected from its ত 5 
basic ideas and themes of psycho-ana ্ 0 th 
eg0-functions and defences, to i ota in 
and regressive phenomena. It is useful t becaust i 

} te os tic problems, ots Mn moos is viewed 
2 serious attempt to deal ll Re he group influences underlying War. ্ি I * লী sovereign 
Second part three ee HE hf of its bearings on War, EDN THERPSNL Congersd 
AS a regressive influence, at leas! 


ssive group are well expressed. 
state as an institution eminently suited to act as & regressive group 


i nd illuminating account of the 
Hs En i! লি | are Asvatadito the instincts, 
তি al sense, the stages of infantile development, dreams 
টা কট ter on the perils of regression Mrs Strachey makes 
Me e they are specially relevant to war. Tn the 


238 Publications recently received 


In the third part various recommendations are made by which tensions leading to war might be re- 
duced. These are divided into three groups, the first of which includes changes towards a reduction of 
authoritarianism and dictatorial control in the state. The second includes changes to be brought about in 
the individual by decreasing his frustrations and traumata in early infancy as much as possible, and thus 
establishing a healthily balanced attitude to adult life, not over-subject to group-proneness. The author 
does not underestimate the difficulties of reducing infantile traumata and frustrations. The last group of 
recommendations is about the value of psychoanalysis itself, and this leads to the concluding chapter, 
in which Mrs Strachey suggests that psychoanalysis might be applied with advantage to people in five 
categories as a prophylactic measure against war. ‘These categories are: persons more than ordinarily 
hostile, aggressive and destructive; persons who have a marked instinct of domination; persons in posi- 
tions of authority; persons who happen to be highly charged with State-mindedness; and those who are 
exceptionally group-prone. 

Possibly the weakest aspect of this admirable book is that the author may underestimate the resistance 
which would be offered to her recommendations, valuable though they would be, especially because the 


major tensions leading to war are probably of a psychotic nature and less accessible to psychoanalytic 
amelioration than we could wish. R. W. PICKFORD 


Towards a measure of Man. By PAuL HArMos. London: Routledge and Kegan Paul. 
1957. Pp. viii+250. 28s. 


‘This book consists of 2 string of essays in which the writer attempts to define the concepts of normality 
and abnormality in human behaviour and personality. Halmos attempts to educe ‘an absolute measure 
of man’, and he does so by relying, as he says, ‘on metaphysical, biological, and psychological informa- 
tion’. It is no accident that these sources of information are listed in this particular order, and the reader 
should be warned that when Halmos says ‘psychological’ he in fact means ‘ psychoanalytical’. 

‘Those who like speculative thinking, subjective arguments, and a freedom from the discipline which 
experimental facts enforce, will probably enjoy this book. Readers of a more empirical bent will not so 
readily acquiesce in the easy acceptance of Freudian dogma and the failure to survey the facts relevant 
to his thesis characteristic of Halmos’s book. To take but one example, Halmos quotes with approval 
Bowlby’s doctrine of mother-child separation on p. 63 of his book, but he fails to give & critical summary 
of the research literature which would show that this doctrine is extremely insecurely founded and 
probably erroneous. Halmos would probably argue that this was meant merely as an illustration, but a 
whole book built up on illustrations in disregard of established fact cannot be unreservedly welcomed. 

In many ways it is a pity that the book is disfigured in these ways, because Halmos’s objective is an 
important and a sensible one. A thorough review of the facts of adjustment and the conditions relating 
thereto would be of great value and could easily be fitted into the kind of philosophical framework Hal- 
mos has in mind. Such a book would have made a genuine contribution to science. As itis, Towards a 


Measure of Man is more likely to find its place in the category of Belles Lettres. H. J EYSENCOK 


The Person in Psychology: Reality or Abstraction. By PAUL LAFITTE. London: Routledge 
and Kegan Paul. 1957. Pp. x+233. 25s. 


‘The book—states Dr Lafitte in the Preface—is ‘a general argument about the nature of psychology’. 
Psychology is said to be in a bad way. Its weaknesses are: ‘insufficient facts, sharply conflicting interpre- 
tations, neglect of the study of the greater part of common experience and a wide gap between the person 
of professional psychology and the person as commonly known’ (p. 4). All these will not be remedied by 
studying the person in an objective manner: the study of neurology and the study of animal behaviour 
are, for the most part, irrelevant to psychology at large; objective test measurements are hardly better. 
‘To remedy its weaknesses, psychology should return ‘to an open dependence on common experience’ 
(p. 47). To the extent that social Psychology does this, it is exempt from the severe strictures made 
upon other kinds of psychology. Psychological inquiry ‘must include the detailed study of wide and 
1 areas of ordinary behaviour’ (p. 100). When studying a person some ‘short cuts’ are available. 
Eon SL abstraction’, 50 called because it seeks the substance of the person's recurrent 
OHIGE 0 So EON ranging from ‘ordinary sustained acquaintance’ to various pro- 
+ re others called ‘instrumental definition’ and ‘synthetic abstraction’; they 


| 
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refer to the ways of gathering and classifying data. A full investigation includes also the person's history, 
and his exceptional (non-recurrent) behaviour. All these methods of inquiry are amply illustrated by 
studies carried out by the author and by his colleagues at the University of Melbourne. 
Methodological considerations loom large in the book, and the author attaches a great deal of impor- 
tance to them. Comparisons are drawn between psychology and other disciplines. The nature of psycho- 


logical laws is discussed at some length. Philosophers of science would probably find all this rather con- 


troversial ground. 


The interest of psychologists in methodology is understandable. There has been a lot of discussion as 


to what psychology should be like. Such discussion implies a peculiar unity of the very many different 
Kinds of studies that psychologists undertake. The nature or degree of this unity may be questioned. 
However, from the standpoint of the advancement of knowledge, discussions by psychologists of the 
merits and demerits of particular studies may well be more valuable than discussions of general 


methodology. YW. SLUCKIN 


nt des Animaus et de L Homme. By various authors. Paris: 
Masson. 1956. Pp. 796. Paper 6.500 fr.; cloth 7.200 fr. 


In 1954, the Fondation Singer-Polignac organized a symposium on ‘Instinct’. The fourteen participants 
from the European continent included K. von Frisch, H. Hediger, 0. Koehler and K. Lorenz; the 
American members were R. Gesell, D. Lehrman, C. Richter, T'. Schneirla and (from Brazil) M. Autuori; 
the Britishers were J. B. S. Haldane, Mrs Haldane-Spurway and D. Morris. This substantial volume 
contains the twenty-one papers presented at the symposium (eleven in French, seven in English, three 
in German), along with transcripts of the discussions following each Paper, an introduction by P. Grassé, 
and a postscript by Henri Piéron. The greater part of the volume is devoted to animal studies of the 
kind which have come to be known aS ethology; but there are excursions into the realms of biochemistry 
and endocrinology, the physiology of the nervous system and of metabolism, and psychoanalysis and 
philosophy. It is impossible here, +0 list the titles of the papers, much less comment on them, but this 


i $ 2 pr psychologists who are interested in animal behaviour and in the physio- 
ls RED a Ee their Silaiplihe. And for the theoretical Psychologist itisa forceful 
reminder that there exists no easy answer to the question what is instinct? The discussions make it 
clear that behaviour cannot be dichotomized into innate and acquired. As used in this symposium, 
‘instinct’ is but a chapter heading in biology containing many subsections also called instinctive and 

f the research findings presented 


i ichness 0! 
sti i istinguished from one another. But the richness 0! j 
os EE ন even disagreement over the word ‘instinct’ need be no deterrent either to 


communication or to rewarding empirical investigation. I. M. L. HUNTER 


L’Instinct dans le Comporteme 


j 1 DE ide a line in Experimental Psychiatry. Louis CHOLDEN 
Lysergic Acid Diethylamide and Mesca L Foyle ones 00 

d London: Grune and Stratton. i Pps . 53.00. 
(Edy Her cz. 1957. Pp. 222. 16s. 


on: Gollan 
4 Drug-taker’s Notes. By R. H. WARD. Lond. 
Jem of psychosis is proceeding vigorously. The NES on American 
i i haps the most significant pu cation to appear since 
EH holo Tet ৰ team (1952, 1954). This book explores 


thies and Hoffer research b 
RT biochemical; and relates to an accompanying 


Research into the prob 
Psychiatric Association, 


the new discoveries of the Osmo! 
é functional psychoses 1s f টী xe: 
ক sory: fat He et gertatel production of altered mental states, model psychoses’, by adminis- 
PEM technique: the expe hs mescaline, lysergic acid diethylamide (LSD) and adrenochrome. 
SLE of hallucinogen Er by ically imply the research collaboration of psychiatrist, psychologist and 
IE theory and technique ‘0 Rinkel (ps ychiatrist) discusses the Osmond-Smythies theory ন 
a eu Symp ST Up is a necessary causal factor in functional Ber ant ad ৰ 
csbnince othe Bi oe LS SL acannon Wo HTD ove corned Gee 
Director AE Sandoz Laboratory where the hallucinogen contributions is Hoffer's (psychiatrist) 
চ > macology- ত; 
comprehensive account of this ৰ লা peychiatris t observers to discriminate between Us 
account of experiments showing the inability LSD has been administered, from sound-recorde ll 
Ee 


patients and model psychosis A co LTE TP onnionl fnotors in the actiology of psychosis 


views. Those who would stress soc! 
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interested in the contribution of Savage (psychiatrist) who, while accepting a biochemical causal process, 
discusses how to avoid mistakes in handling schizophrenics of a kind he believes are commonly made by 
the community and therapist alike. 

Criticism must be made of the thinness of references to earlier investigators: Prentiss and Morgan, 
Havelock Ellis, Weir Mitchell, Beringer and Mayer Gross, Kliiver, and others. For readers of this Journal 
a serious defect is the indifferent quality of the two papers which deal with the psychological side of 
mescaline and LSD reactions. In the first of these Sandison (psychiatrist) argues that hallucinogen drugs 
help in the understanding of neurosis as well as psychosis; this claim is advanced with a great deal more 
dogmatism than evidence. Sandison’s account gains nothing from his use of concepts as diffuse as ‘birth 
fantasies’ and Jungian ‘mandala symbols’ when he might instead have chosen to refer to the careful 
work of Kliiver on ‘form constants’ in both natural and experimentally produced hallucination. 

‘The second of these two papers, by Aldous Huxley (‘Man of letters’) is of such poor quality that it is 
difficult to understand its inclusion. Huxley chooses repeatedly to ignore individually different reactions 
to mescaline. His concepts fall short of even minimal criteria of precision, and fanciful metaphors like 
“the mind's antipodes’ and ‘the psychological equivalent of Australia’, together with dubious generaliza- 
tions on such themes as ‘the almost universal passion for flowers’ do not strengthen this as an objective 
communication on the psychological effects of mescaline. This contributor’s over-generalizations about 
psychosis, mysticism and human nature in general on the basis of what appears to have been a single 
Eee 5 | টী er ES 0 escape censure even within the Symposium itself. As Fisher 

lH " Mr Huxley's mescaline experience there is 99 per cent Aldous Huxley and 
only one half gram mescaline (Pp. 67). It is unfortunate for Serious research in this field that his own 
mescaline experiment—about which Mr Huxley has already written two books—has so much 
popularized by Mr Huxley and with the implicit assumption সী 
Way; perhaps it is a pity that Huxley's inclusion in the Symp 
these gross over-generalizations to be repeated. Yetitis to be 
will, taken as a whole, do something to attract both lay and speciali. 
raised by the model psychosis experiment. 


চি Ee odin of a series of experiments with lysergic acid diethylamide on himself is a better 
00k than its title, or the publisher’s blurb on its dust cover, would suggest. It is well written, the six 


EOE RE Cr ate ES ত and interesting Way; Ward exhibits careful attention to 
h » Insight in describing what happened to him ion 

ৰ Ee ti ersonally, and cautio! 
SUS নপৰ experiences to everybody. The dust cover is unworthy of Ie boolke when it 
He ne in a is eo Mr Ward or Mr Huxley?’ Since Mr Huxley took mescaline (on a single 

nd ard took lysergic acid (in six experiments) it is diffi | y i 

|: SOE X S) it is difficult to attach || aning to 
ND aE fo EE ye be mentioned at all then Mr Ward's careful Obtervatonsron hima with 
in 1896. Moreover, Me Ward's atutuge ia aeons Of mescaline experiences, e.g. that of Weir Mitchel 
সত he Ve is Ee nl 2 RCL the er of different individual reactions to the 
4 i কপিক a ame individual on different occasions is hiohly ophisti- 

one ao lu Spt lr ore RE Sound. Because of this Giiality, and hs be isa 
nt EE TE ho is also a good writer, Mr Ward's reports are of SOA ble interest to the 
২ OgY 0 3! ক্ক aE Readers of this book will gain from it HOME Td a লা of the 
late at, CRE he el psy chosis experiments Which have continued since Prentiss und Morgan 
JY: Why they are proceeding Vigorously at the present moment, and what jb is all about. 

is hat it i 
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INDIVIDUAL DIFFERENCES IN INTENTIONAL 
AND INCIDENTAL LEARNING 


By MAVIS PLENDERLEITH AND LEO POSTMAN 
Department of Psychology, University of California 


This study investig: abits in the intentional and incidental learning of 
verbal materials. Linguistic habits determine the differential responses made to the stimulus 
materials during practice. The stronger the differential responses evoked by the stimulus items 
the better they are recalled. Similarly, individual differences in amount of recall reflect variations 
in the strength (conventionality) of differential responses. These relationships are more pro- 
nounced when learning is incidental than when it is intentional, and also are stronger with non- 
sense than with meaningful learning materials. 


ates the role of linguistic h 


I. INTRODUCTION 

al learning. Whenever the task exceeds 
fraction of the material can be fixated 
fferent parts of the material are retained is not 
ubtle influence exercised by the behavior 
responses’ (McGeoch, 1942, 
task determines the subject's 


acteristic of verb 


Selectivity is a pervasive char 
only a 


the subject's immediate memory Span, 


on any one trial. The order in which di 


haphazard but reflects the ‘complex and 8 
dividual upon the fixation of new 


repertoire of the in 
the transfer of earlier habits to a new 


Dp. 304). Specifically, 
differential responses to the learning materials. 
es as mediators of learning has recently been 
ler, 1954; Osgood, 1953). 


The importance of differential respons 

stressed by several writers (Dollard & Miller, 1950; Mand 

Differential responses are reactions which give identity and meaning to a stimulus. When 

the stimuli are verbal, differential responses are likely to be themselves verbal or symbolic. 

The responses may be explicit, for example, overt verbal associations, or implicit. Implicit 

responses may be conceived as fractional components of responses which originally had 
blished implicit response may carry 


been explicit (cf. Osgood, 1953, PP- 397f.). A well-esta din e 
the meaning of a stimulus concurrently with other associations or im the absence of 


overt associations. In the memorization of verbal series, differential responses (whether 
explicit or implicit) may be assumed to play 2 dual part: (a) they are instrumental in the 


differentiation of the individual items, and (b) they serve to mediate the reproduction 
of the items at the time nce differential responses are well practised 
they are rea 


and familiar reactions, ted with the context of the learning situa- 
tion and then can ‘Jead’ the subject back to the learning items proper. 
Verbal stimuli may vary widely with respect to the frequency with which they elicit 
differential responses in 2 sample of subjects (6° p 

relationship between associative frequency (associat 
recognized (McGeoch, 1942, pp. 157 f.). Frequency © 
the associative potency of the learning items. 
the strength of the differential response 
given verbal stimulus, degree of associa 
of agreement in subjects’ associative TeSP 
measure of associative potency is in acco’ 

16 


ch that item elicits 


s Whi. 
tive potency may be es 


onses. The use of inter 
rd with Marbe’s Law, wh! 


subject agreement 25 @ 
ich states that the 
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latency of associative responses varies inversely with the frequency of responses in the 
population (Woodworth & Schlosberg, 1954, pp. 61-5). Since latency may be used as an 
index of habit strength, degree of inter-subject agreement provides us with an estimate 
of the relative strength of differential responses to a given word. 

The responses of individual subjects show different degrees of conformity to popula- 
tion norms. We shall refer to this dimension of individual variation as the conventionality 
of associative responses. Applying Marbe’s Law as before, we assume that the degree of 
a subject’s conventionality provides an estimate of the strength of his associative re- 
sponses. The more conventional a subject’s explicit differential responses to the learning 
items the better should be his retention of these items. The effect of individual differences 
in conventionality should, however, vary with the nature of the materials and the set of 
the learner. With items of high associative potency, the explicit differential responses 
given during practice may be of little consequence. Even if they are not made explicitly, 
conventional responses are likely to occur implicitly and will serve to mediate the later 
reproduction of the items. With items of low associative potency, on the other hand, 
the differentiation and subsequent reproduction of the learning materials may depend 
largely on the explicit differential responses made during practice. Thus, the conven- 
tionality of such responses should be more important in the learning of nonsense materials 
than of meaningful materials since the latter are apt to have a higher degree of associative 
potency. 

As regards the set of the learner. 
Should be a more critical variable 
Intentional learners will maximiz 


» the conventionality of explicit differential responses 
When learning is incidental than when it is intentional. 
? B na e whatever differential responses are available to them ¥ 
Or purposes of differentiating and connecting the learning items. The motivation to 


learn may mask, at least in part, the effects of individual differences in verbal habits. 
When subjects are not motiv 


g task consisted of a series of 20 non- 
according to Glaze’s (1928) norms. There were five 
lue. One syllable of each of these association values 


sense syllables varying widely in association value 
syllables each of 0, 38, 66, and 100%, association va 
tb 
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appeared in each of five blocks of four syllables in the list. The syllables, printed in capital letters, were 
presented for 4 sec. on 2 x 2 lantern slides. Following each exposure the subjects wrote down a ae 
association suggested by the syllable. The associations were written in the appropriately numbered 
space of a record blank. A cardboard strip was used to cover all spaces except the one in which the 
subjects were writing. The subjects were given 6 sec. in which to record their association, after which the 
next slide was exposed. The intentional learners were, in addition, instructed to remember as many of 
the syllables as possible without regard to the order of presentation. No learning instructions were given 


to the incidental subjects. 
A 5 min. test of free recall was given immediately after the presentation of the last syllable. The sub- 


jects were instructed to write down all the syllables they could remember. They were encouraged to 
write down guesses as well as items of which they felt sure. Incidental learners were asked whether they 
had attempted to learn the syllables or had expected a test of recall. Tive subjects who gave evidence of 


having guessed the purpose of the experiment were replaced. 
mulus words of the Kent-Rosanoff test of word association. 


The second task consisted of the 100 sti 
The stimulus words were printed in columns of 25 each on two pages of a test booklet. For each stimulus 
word, the subjects were given 6 sec. in which to write down the first association that came to mind. 
The associations were written in a space next to the stimulus word. A cardboard strip was used to cover all 
stimulus words except the one to which the subjects were responding. The intentional subjects, but not 
many of the stimulus words as possible vithout 


the incidental subjects, were instructed to remember as 
regard to the order of presentation. A 10 min. test of free recall was given immediately after the associa- 


tion test. At the end of the recall test, incidental subjects were asked whether they had expected the 
recall test or had attempted to memorize the words. Only two subjects had to be replaced on the basis 
of their answers to these questions. (The failure of most subjects to guess the purpose of the second task 
Was probably due to the use of the Kent-Rosanoff test. The subjects recognized this test as a procedure 


for personality assessment and hence did not anticipate the second test of recall.) 


III. RESULTS 
(i) The association tests. ‘To test our experimental hypotheses, it was necessary (a) to 
divide both nonsense syllables and words into items of high and low associative potency, 
ionali jects’ items. 
and the conventionality of subjects’ responses to these i 
hoe EIN has been defined in terms of the amount of 


The associative potency of a verbal stimulus I 
agreement in subjects’ associative responses to that stimulus. For both the nonsense 


syllables and the words, sets of norms Were available from which the degree of ত 
Subject agreement could be determined. For the nonsense ST AG 
responses of 530 undergraduate students had been obtained in earlier He i ar 
the University of California. The frequencies of different i ns 
each of the syllables, and the frequency of the mos. FOP | i syllables were 
THERBUEE of inter-subject agreement. On the basis of these measures, ] HE bs No 
divided into two groups of 10 each, one of high associative potency. rT NONE 
associative potency. For the syllables of high associative Er 0 ৰ be lion রা hen 
of subjects giving the most popular response is 44-34, with a 0 ESE - 
Tor the syllable of low associative potency, the mean PERS 1 i i 
the most popular response is 17-00, with a standard deviation i RE UR 
Words, the recent college norms of the Kent—Rosanoff test ( tu Et J ) 
Were 5d The frequency of the mos EC ST a BEL AE 


tb popular TeSpo 
SEE f 50 each, one of high and 

- divided into two groups 9; 2 
a HO Ro i words of high associative ন per- 
A 7 So ns ero popular response is 53:90, wit, ৰ stan. I ois 
er 0 ৰ ্ ন I ঠি low associative potency the mean percentage is , with a 


standard deviation of 4-58. fl 16-2 
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The norms were also used to measure the conventionality of the associations given 
by the experimental subjects. For each association, the percentage of subjects in the 
standardizing groups giving the same response was determined. The mean of these per- 
centages provides a measure of the average conventionality of a subject's associations. 
Separate measures of conventionality were determined for syllables of high and low 
associative potency, and for words of high and low associative potency. Thus, there 
were four measures of conventionality for each subject. 

To gauge the stability of the measures of individual differences, odd-even reliabilities 
of the conventionality scores were computed for each group of items. The coefficients of 
reliability, corrected by means of the Spearman—Brown formula, are presented in Table 1. 


Table 1. Conventionality scores 


Nonsense syllables Meaningful words 


ল্‌ কম r N 
High ERENT Low associative High associative Low associative 
potency otenc: tency ts 
Condition of R cl EY HE ~~ 
{; r 
learning Mean  s.D. TH Mean  s.D Tu Mean S.D. Tu Mean  s.D. Tu 
Intentional 18-65 T-54 0-64 466 3-68 


c 0-57 30:60 10.71 094 8.77 243 082 
CECT LIDS BOT OBL 42 226 O86 sa0L BO ON BE I 0% 


Meaningful words give satisfactorily high coefficients of reliability. The coefficients are 
considerably lower for nonsense syllables. This difference between the two kinds of 
materials may be ascribed to the shorter length of the series of syllables—10 items in 
each Subgroup as compared with 50 in the lists of words. When coefficients are estimated 
for series of syllables comparable in length to the list of words, the differences in 
reliability all but disappear. The low reliabilities militate, of course, against significant 
correlations between conventionality scores for syllables and recall. To the extent that 


Such correlations are none the less obtained, they would provide a fortiori evidence for 
the strength of the relationship. 


The means and standard 


conventionality scores i 
Subsequent analyses, th 
to the conventionality 


L : Scores in order to remove heterogeneity of variance.) While the 
intentional and inciden 


individual differences among 
ventionality scores reliably 
Both the associative potency of 
are highly significant 


be - ai 


EA pe 
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Es i.e. the differences among the subjects are a function of the stimulus materials 
the other hand, no significant interaction of subjects and associative OLE 
or both sets of materials combined, the differences among subjects are independent of 


the associative potency of the items. 


Table 2. Analysis of variance of conventionality scores 


Source LF. Uy 
Bolten subjects: চ্ঞ HE ন Rs 
Jonditions of learning b 0-48 - 
Individuals 98 48:39 b= <001 
Within subjects: 
Associative potency 1 21,511-76 1,310.89 
i 2l, 310" <0-01 
Materials 1 6,069-43 168-17 <0-01 
Conditions x potency 1 2.34 0-14 — 
Conditions x materials 1 95°55 2-65 — 
Potency x materials 1 376-08 22-17 <0-01 
Conditions x potency x materials 1 28:29 1-67 — 
Subjects x potency 98 16-41 0-97 — 
Subjects x materials 98 36:09 2.13 <0-01 
Error 98 16:96 — ~~ 
Table 3. Mean number of items recalled 
Nonsense syllables Meaningful words 
High nssociative Low associative High associative Low ন 
potency potency potency potency 
Condition of > 
learning Mean 5.D. Mean 85.D. Mean 5.D. Mean S.D. 
Intentional 2.86 2-18 148 18.68 4:38 17-94 4-95 
Incidental 2:88 1. 1-90 1-39 17.75 5:62 17.18 5:00 
Table 4. Analyses of variance of recall scores 
Nonsense syllables Meaningful words 
; Mean 
Source D.F. Square F RP square 4 bi 
Between subjects: 5 5 
bars সর 1 0-85 0-32 — 34-45 0-85 — 
PEE leaming 8 268 IB 00s 4048 387 <001 
Within subjects: i Ry 99.45 9.15 = 
Associative potency 1] 12041 7 sl 024 009 EA 
Conditions x potency 1 0-24 
08 Ll =~ = 10.46 — = 


Error 

recall tests, and Table 4 presents 
level of recall for words is considerably 
Il mean percentage of words recalled is 


(ii) The tests of recall. Table 3 shows the results of the 
analyses of variance of the recall scores. The 


higher than for nonsense syllables. The over-a entage rds i 
35:79, whereas the mean percentage of syllables retained is 24°55. This difference 1s 


btsinedreventbonghrthe list of words was five times longer than the list of syllables. 
In general, the percentage of items recalled is inversely related to the length of the list 
(Shurrager, 1940), but the difference in the degree of meaningfulness HMOIE than overcomes 
the effects of the length of the series. Since degree of meaningfulness ls correlated with 
associative potency, this finding is consistent with the hypothesis that increase im 


associative potency favours recall. 
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Consider next the effects of associative potency within the meaningful and i 
series. Nonsense syllables of high associative potency are recalled ot 2 be 
than syllables of low associative potency. In the case of meaningful words, the di 0 
between the two types of items is in the same direction but it is relatively small an রী 
significant. Thus, intraserial variations in associative potency significantly influence t e 
average recall of nonsense syllables but not of meaningful words. Clearly, associative 
potency is only one of the determinants of the amount of recall. Syllables of high as- 
sociative potency are recalled less well than meaningful words of low associative potency. 


Meaningfulness favours recall, and degree of meaningfulness is correlated with, but not 
exhaustively defined by, associative potency. 


Intentional learners recall more meaningful words an 
incidental learners. The differences are, however, 
nificance. This result was not unexpected in vie 
Adams & Phillips, 1955) that the presence of highl 
between intentional and incidental learners. 
intentional and incidental learners—recording 
stimulus items—is conducive to learning. Since 
of individual differences among intentional an 
equate the two groups as far as Possible with re 


d more nonsense syllables than 
small and fall short of statistical sig- 
TW Of our previous finding (Postman, 
Y familiar items reduces the difference 
Moreover, the task performed by both 
@ meaningful association to each of the 
€ our main interest is in the comparison 
d incidental learners it was desirable to 
spect to the average amount of retention. 


Table 5. Coefficients of correlation between conventionality scores and recall scores 


Nonsense syllables Meaningful words 


am ক 
High associative Low associative High associative Low associative 
Condition of learning potency potency potency potency 
Intentional 0-14 0-17 0-09 0:28, 
Incidental 011 0-48* -0.22 0:36: 


* Significantly different from zero at the 0-01 level. 


Ld 


nl 


লং 


i. — 
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of the materials, (8) the associative potency of the items, and (c) the set of the learner. 
The relationship is maximized when the items lack standard meaning, have low as- 
sociative potency and there is no set to learn. Any deviation from these optimal conditions 


reduces the magnitude of the relationship. 


IV. DiscussIoN 
port the conclusion that the strength of the differential 


responses evoked by stimulus items significantly influences recall. Two lines of evidence 
have been presented: (a) items of high associative potency are recalled better than items 
of low associative potency, and (b) the conventionality of explicit differential responses 
given during training is positively correlated with recall. At the same time, our findings 
point to important limitations upon these generalizations. Associative potency has 
significant effects on recall with nonsense syllables but with meaningful materials the 
effects are small and not significant. Degree of meaningfulness is in part a matter of 
associative potency but clearly these two variables cannot be considered equivalent to 
each other. Quite apart from the strength of associative responses, meaningfulness has 
also been related to the number of different associations evoked by a stimulus item 


(Noble, 19524; Mandler, 1955). This property of verbal stimuli has been shown to influence 
0 acco 


recall (Noble, 19520), but is not taken int nt in our measure of associative potency. 
only one of the characteristics of verbal stimuli 


We conclude that associative potency is 


Which determines selective recall. ki 

Similar limitations apply to the relationship between the conventionality of explicit 
differential responses and recall. Here significant correlations were found only with items 
of |] iati under incidental conditions. As we have suggested, the 
ow associative poten) d implicitly and mediate recall 


associati xt of high-potency items may be arouse. on ্‌ 
CIBUV COON ৰঃ differential responses. The fact that significant correlations 


even in th ce of explici fs ERR ৰ 
are ER AE but not under intentional conditions makes it clear that 
motivational factors can maximize the effectiveness of relatively weak verbal habits in 
EUCNS EEE 1 support from earlier findings that 


iati is i retation receives genere : : 
EEA Ee 5 nN ot Jectivity for familiar items than do intentional learners 
ni Adams & Bohm, 1956). ) I 
ings of other experiments which point, 


(Post 1955; Postman, : 
RA esults dovetail with the findi 


The experimental results sup 


tial responses as mediators of recall. 


Our experimental 1 
} We i tance of differen : 
directly or indirectly, to the be that preliminary familiarization with a group of 

f these syllables. It is reasonable 


serial learning © 
e preliminary training was to attach dif- 


d to differentiate them and to reinstate 


Hovland & Kurtz (1952) hav' 
cilitates subsequent 


Nonsense syllables fa. 
to assume that at least one of ne oo হে 
« S WHhIC Ee) হি 
a responses to oe 5 (1058) have also shown that explicit naming responses 
hem in recall. Kurtz & Ho ignificant beneficial effects on the recall of a series of objects. 


at the time of training have 51 ti ]l is directly in evidence 

{ ¢ 5 es in mediating T0818 y i 
Here the role of differential RL dological conclusions: (a) the determinants of 
্‌ oo results point to Eo a6 readily accessible to experimental investigation 
Se ctivity in verbal learning hs role of verbal dispositions im mediating recall can be 
a incidental conditions; jl learning of nonsense Series Or words of & low associative 
TOught out most clearly in the is controlled by preliminary manipulation of the 


Potency; (c) memory performance ¢ 


AE SE 
l Bureav Ednl.™3y. Research 


GAWD Ha ~ 1AAlNING COLLEGE 


pated 
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differential responses evoked by the learning items; (d) individual differences in selective 
retention can be related to the specific verbal dispositions with which the learner enters 
the experimental situation. 
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J RUBELLA DEAF CHILDREN: A RORSCHACH STUDY 
{| থ্ৰ EMPLOYING MUNROE INSPECTION TECHNIQUE* 
| By D. MARJORIE BINDON 


Department of Psychology, Canterbury University College, N.Z. 


language handicap, the Rorschach test 
to three matched groups of 15-year-old 
f through causes other than maternal 


With procedure altered to eliminate the deaf subjects’ 
treated by the Munroe Inspection Technique was given 


children: (a) thirty-six rubella deaf, (b) fifteen born dea: 
rubella, or who had gone deaf before the age of two, and (c) thirty non-deaf. All quantitative 


and qualitative results for both deaf groups were strikingly similar: neither cause of deafness, 
degree of deafness nor the residential factor was found to have had any collateral influence on 
their performances (P>0'lin all cases). A criterion score of >2 statistically selected Munroe 
checklist entries differentiated both deaf groups from the hearing group (P < 0-001 in both cases). 

Tt is contended that the rigid personality pattern found to be common to the deaf is not 

abnormal, but subnormal (immature or undeveloped). It is contended also that their arrested 
[22 personality maturation is relatively permanent and is not so much due to deafness itself, as to its 
consequences— retardation in norm hindered the process 


al language development which has 
of socialization, and hence full personality developm. 


ent. 


I. INTRODUCTION 
dy the personality of deaf children. The 
um the language handicap of the deaf 
edure was also varied. Inter-personal communication was 
Janation of the ink-blots, and by holding 
the location category for each 
Its were treated by the 


tigation 1s an attempt to stu 


The present inves 
d to reduce to @ minim! 


Rorschach test was use 
subjects; to this end its proc 
minimized by having no trial blot or initial exp 
the short inquiry after each card and determining only 
response. The test was administered individually, but the resu 


Munroe Inspection Technique for group administered protocols. 
Past Rorschach studies of deaf children have been undertaken by psychologists not 


qualified to deal with the deaf, and also have serious flaws in experimental design: very 
small numbers used at each age level, differences noted not tested for statistical signifi- 
cance, no control group, or failure to control R (e.g. McAndrew, 1948a, whose average R 
for his deaf group was 9-0, for hearing group, 30-7), comparison of results with traditional 
adult norms. Hence the differing findings of previous Rorschach studies (Altable, 1947; 
Levine, 1948; McAndrew, 19480, b) appear in general unreliable, and the present results 


will therefore not be related to them. 
Although rubella deat children have 1 

research, it is assumed in New Zealand (an 

P. 119) that they behave differently from other 


writer formed the impression that this was not 50, || t | 
in general differ from the hearing. Hence, besides the more general aim of attempting 


to contribute to our knowledge of the personality of the deaf, the present Rorschach 
| study aims to test the following specific hypothesis: that rubella deaf children and 


ents for the degree of Master of 
tt, Canterbury College, for his h 


ublished personality 


ot been the subject of any P 
e.g. Murphy, 1952, 


d overseas, apparently, 
deaf children. From her experience the 


ut at the same time, that deaf children 


nt of requirem' Arts in Psychology, 
elpful criticisms of 


in partial fulfilme 
T. H. Sco 


* Based on part of thesis 
Thanks are due to Dr 


% University of New Zealand. 
i the manuscript. 
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‘non-rubella deaf children’ (deaf before the age of two due to causes other than maternal 


rubella) display a conmon Personality pattern, and that they are less mature than their 
hearing counterparts. 


II. PROCEDURE 


None of the deaf subjects had naturally acquired speech and lan, 
and all were still attending government schools for the deaf in Ne 
of education was in use. The schools are 


guage (hearing loss > 60 decibels), 
Ww Zealand where only the oral system 
all co-educational and admit both day pupils and boarders. Y 

St followed a performance intelligence test, and was admin- 
reading. ‘The following specific instructions 
ite different from the first one. There are no 


ponses with their own sign longuat METAL 
hach response he was told for the first card only: ‘Some people © 


i 1) 
see more than one thing. You saw a —., Can you see anything else? If you cannot that’s all right becaus 
there are no right answers and no Wrong answers.’ 


This instruction was included in case a deaf S mi, 


‘The inquiry was held after each card and determ 
provided also a check a, 


dministered individually, it was scored according to the yo 
Tr group-administered protocols (Munroe, 1950, PP. 117-34). Bl 
ed both the checklist entries Proper and the entries in the chec 


ated large chance differences (ef. MeNemar, 1949, p. 245) Bro 
‘Were not compared on their individual checklist category scores unless, using x°, their Munroe composi 


+ (xX corrected for continuity, D.F.= Ls 


(a) Munroe composite checklist scores 
The Munroe composite checklist scores did not significantly differentiate between either the two 
matched deaf l 


x 1). That the Rorschach test did not discriminate between the 
deaf population Supports the writer’s view of no behaviour difference existing between rubella and non- 
Tubella deaf children. 


On the other hand, in accordance with the writer's hypothesis that deaf children in general differ 
from non-deat, the Munroe composite checklist score did significantly differentiate the rubella deaf from 
its matched hearing Sroup (P < 0.001, see Table 1). 
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(b) Comparison of rubella deaf and non-deaf in individual checklist categories 
In view of the above result, the scores were examined for group differences in the separate checklist 


categories (see Table 2 for summary of findings). 


and x2 of Munroe checklist composite scores for matched groups 


Table 1. Frequency 
| lower median score as cutting point 


using 

Group No. of pairs Frequency Xe P 
Matched rubella deaf grou 30 2 
Non-deaf group a 1} Ab 000 
Matched rubella deaf group 15 a Ent 
Non-rubella deaf group 8 ক 
Rubella deaf boys 16 Ee 0:602 ? 
Rubella deaf girls 5] ¢ 4 Se 
Partially deaf rubella* 18 2 } — — 
‘Total deaf rubella E 
Residential deaf group 12 fj Es — 


Non-residential deaf group 

* Arbitrarily defined at those rubella deaf with average hearing loss >60 decibels but <101 decibels in the 
better ear ad by S pure tone audiometer in the Re quendles 51 109 En 20 UA nn Rc Rt 
could be utilized to an extent with the help of an individual hearing aid; hence they have aodiited  o0EUne 
a faster pace than the totally deaf rubella (term arbitrarily designating the rubella deaf with average hearing 
loss >100 decibels) and consequently are in separate classes from the totally deaf EET SE 
intellectual ability. 


Munroe checklist entries for matched rubella 


Table 2. Frequency nd KX of certain 
deaf group and non-deaf group 
Checklist IE 
entry ... [= 
Rub. Non- Rub. Non- 
EEE her; x P deaf deaf xX LR deaf deaf x P 
{ 0 Uo ESD SLUNG EE = Ee 
i 2 হি 50% 505 19 5° HT E0001 16 27 TSSLNESON, 
Rnge 28 2 get SOL B13 CUE NEP 
Tout I 28 fo 1182 2.001 25159 HG Et 20, #4 16:68, 000) 
po Lt Se UB LONE FV LE) = “LE 
++ +++ 
+ js EY TE EN = 
6. 700 BOL A UE — লৰ 
ENE 10 >02 mu 0 EOL dB 2G 
% 30 28 “ 
UO 
W 9. <0-001 
19 10 12:69 
% 133 0 UM 200 
) 14 0. BT <0001 
Mat more S17 AD 21-01 0-0 
B or BIV 
yj Sf plist entries 
ied LO HE UE a distinctive behavioural Ry Yt ET of its 
i IT i i jes, hencetor' ‘si j ! 
«xe amen ts 0 dete pe Lhd OB St in Ah 0 
b it % sl PA a 
selected from Table 2: DA+ +2? LET nts a different checklist category and statistically differ- 
and one or more B or BJV entry: each TF yy the non-deaf group (P<001. (2) ‘These signs were 
entiates the matched rubella deaf group d hearing Sroup- Compared with four (of thirty) non-deat, 
i bella an red > 2 Signs, this difference being highly significant 


then appli fst the 
pplied to individuals in 3 col 
twenty-four (of thirty) rubella deaf children 
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2 = 24 <0-001). (3) To check further the differentiating power of these signs, they were applied 
i FRE er where twelve out of fifteen gained > 2 signs. This criterion significantly 
differentiated them from the hearing group (x= 17-81, P <0:001). Thus whereas 80% of the Rt 
in both deaf groups obtained >2 signs, only 13-3% of the hearing did so. Quantitative results there 2 
suggest that there is a distinctive behavioural pattern common to the deaf children tested (rubella ant 
non-rubella). Furthermore, the individual sign distribution within the two deaf groups was very similar 
and contrasted markedly with that of the hearing sample (cf. Fig. 1). 


Non-deaf group 


Cumulative percentage frequency 


Non-rubclla deaf group 


CISL TY 
Selected Munroe checklist entries 


Fig. 1. Cumulative percentage frequency curves for rubella deaf group, non-rubella, deaf group and hearing 
group showing their percentage distribution on eight selected Munroe checklist entries. 


(ii) Qualitative findings 


‘This section will discuss only that qualitative information which bears out the described quantile: 
differences. (The qualitative characteristics of the rubella deaf are those also of the non-rubella dea -) 


(a) Form level quality of rubella deaf and hearing Rorschach responses 


It was only in the form level quality of the Rorschach responses that the rubella deaf and non-den 
children differed in direction of deviation from the Inspection Rorschach Record ‘norms’ of zero; ট্র 
other group differences being in degree of deviation (ef. Table 2). As will be seen later, it is this form leve 
quality of responses that supplies the key, not only to the characteristic Rorschach performances of the 
rubella-deaf population, but also to those of the hearing children tested. Tt should be noted first, how 


ever, that the checklist data alone (B or B/V entry, seventeen rubella deaf, no non-deaf) do not in- 
dicate the full extent of this difference in the 


t form level quality of responses: all but four rubella dent, 
28 against no hearing children, gave F — responses. Further, the deaf protocols usually revealed an 
indiscriminate mingling of F—, F and F+ responses, and though their productivity was high (av. 
30:2, non-deaf avy. R 35:2), it was achieved at the cost of a decrease in quality. The finding that none 0 
the non-deaf group produced F— Tesponses points up clearly the outstanding feature of the hearing 
Protocols—their accurate form dominated quality. This ‘respect for reality’ on the part of the non-dea 
Tevealed itself on the Rorschach records in several ways, for example: cards rejected; W responses dis- 
Placed by D responses; the Dd category swelled with dr responses (which were not so much responses to 
Very small aspects of the ink-blots, as responses involving the supplementing of D or d responses with 
parts of the adjacent areas); vague non-committal responses, rated as F', given to those parts of the blots 
which were themselves indefinite in form. (It is of interest to note that other Rorschach studies of New 
Zealand children— Malcolm 


(1951), Spinley (1949), Stroobant (1951)—all found oo FY, to be much 
higher than the F %, norms for American children.) ? SUN DVETEED NYS 
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It has already been mentioned that the deaf population did not have this regard for accuracy. Although, 


like the non-deaf, they too (1) rejected cards, (2) displaced W responses by D responses, (3) gave an 
excess of Dd responses (which for the deaf, however, were usually responses to very small blot areas 
(dd), and (4) gave vague responses, the explanation of their results differs. It is suggested in the next 
section that these types of responses Are, for the deaf, those which can be given with the minimum of 
intellectual and perceptual effort and organization. 
(Db) Certain determinant and content category 1esponses of the rubella deaf 

DY and other confabulatory responses, 


F— responses. In order of frequency these were mainly (1) D) f 
(2) inaccurate outline responses (due usually to assigning 2 specific concept to an indefinite form area), 
Po responses, or definite form responses drawn in on a formless 


and (3) arbitrary responses (generally 0 S 
area; the extreme example here being those few responses drawn in on the white part of the Rorschach 
card outside and independent; of the blot proper). j 

F yesponses. Usually evasive form responses such as ‘maps and vague anatomy responses (often 


Small dr responses). 

F 4 responses. The majori 
next in frequency. Unlike 
ৰ responses were outlines 

an: 

eo meh OY pan deaf mesponses covered wide mage of associ 
tions, their content was pred. inantly & list of small parts of the body of LN or humans, 
anatomy responses, and human j os (e.g. shoe, belt, pocket It ). To ee RE EO 

y s of the blot area and also represented 


(i) 
gave many Hd and Ad response in, the thematic perseveration seen in some of the deaf protocols was 


larger portions of the body. 4 ডিন 
rarely present in the non-deaf Rorschach recorcs. 


tail). Edge detail responses were 
nses (profile responses), their 
mouth and top of head. The 


responses (e.g. foot, mouth, eye, 
of the hearing group's de respo! 
f the body as shoulder, waist, 


ty were dd 
the majority 


of such parts 0! 
me into this category- 


(c) Handli ? cards - 

ন ae of Ror echach ৰ So Rorschach another important difference between the deaf and 

hearin, og Hhoonnss te The non-deaf children handled the cards in a noe but the 

EE LS SEP af group osembled that of individuals of Enh (eg: pur 
of many in Le p. 60) re! xclusively in 

Poseless twisting of the cards, ‘edging and, more commonly, ‘lapping’ the cards 


schizophrenics, tracing outlines of blot are. dren between two and 
Which Ames (1952, p. 284) considel sense arbitrary, could not be considered 


en), os দন product oopag by is procedure was usually consonant with the configuration of 
cause the blo! al 
the concept chosen. 
IV. DIscussION 
attern Of the deaf—abnormal or subnormal? 
P F . h: 3 
ith its marked overemphasis on pure 
Th isti ity pattern of shading and 
f e characteristic personal | a responses, very few popular, common, £ 
orm responses and unusu® Bt ote UEE nfined to the human and 
hig animal, or in- 


form colour responses, extremely level, @ Ea 
animal detail category, poor a ’ ied for such abnormal groups as clinic children 
animate movement, resembles those © 938), neurotics (Beck, 1937; Rapaport, 1949; 


(Beck, 193 50; SUuares, Jley, 1946, ch. xiv) and 
NOE ela; 1960; SUE: rn os EPH Kel o 
চা 5 Hi DEAD CE jianki i i 
te 1948, pp. 118, 119), Ee port, 1949; Rickers-Ovsiankina, oR ee 
hizophrenics (Beck, 1997; Ee for the Presence of Tt 10:08 5) 
BAR is not necessarily ev! tion 2ls0 resembles those Ch, Tote লো 4 
nce their personality configura?! ytionali children (Go!ctar?, BSED 
(the er eof 1052: ord; 46), jnstt ন ida & Thompson, 1954; Cox and 


ad DIO tal defectives (B. lk, 1937; 
suis unaerinborioy tne ps & Tse NOT sleotives (Bes 

’ ; Eichler, ’ 
Klopfer & Kelley, 1946, oh xv). 


(i) Personality 
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This similarity of Rorschach results for such widely differing groups is not due, Be 
parently, to identical thought content, but rather to their similar approach to নহ Te 
ling of the test stimuli brought about, it seems, bya general factor common to t hem a ন 
the factor of restriction. This factor implies a lack of variability and adaptability an 
hence implies the presence of rigidity. Where this rigidity is accompanied by a disorganiza- 
tion of functions it is an indicator of abnormality; but where its characteristic feature 
is a lack of differentiation of functions it is an indicator of subnormality (immaturity 
or non-adulthood) and is a basic characteristic of undeveloped organisms (see Werner, 
1940, 1946). 

Since a person’s thinking bears the stamp of his personality organization (Mayman, 
Schafer & Rapaport, 1952), it is the concept formation aspect of the Rorschach test which, 
together with a knowledge of the past history and present functioning of a specific 
group, will help to decide whether the rigid behaviour of that group is caused by functional 
disorganization or lack of differentiation. An analysis of the deaf’s conceptual responses 
shows that, like younger normal children and mental defectives, they have not reached 
full conceptual development (cf. next subsection). They have been retarded by the re- 
strictive factor of deafness which, in preventing normal language development, has 
seriously impeded their progressive socialization—a condition which is essential for 
ensuring full contact with reality and reality testing, and hence for complete cognitive 
development (cf. Piaget, 1951). The present Rorschach study reveals, therefore, that 
the restrictive personality configuration of the deaf may be termed a subnormal patterd 


and indicates that, in comparison with their hearing counterparts, they are functioning 
On a less mature level of personality integration. 


(li) Rorschach results in relation to the conceptual processes of the deaf 

The characteristic Rorschach performances of the deaf listed below all required র 
minimum of intellectual effort and organization and are what the developmentalists 
would call ‘genetically low’ responses (Phillips & Framo, 1954): (1) Crude form response 
Tepresented fully on the cards (together with an absence of Shading responses, VE 
neither texture nor depth is actually on the cards but must be supplied by the subjects 
imagination (Thomas, 1955), and a total lack of movement responses which are solely 
@ product of the subjects’ creative powers and may be termed the genetically highest tyPe 
of Rorschach response; compare Siipola & Taylor, 1952). (2) Confabulatory, arbitrary and 


Vague responses, or else the most obvious or trivial detail responses (as against only the 
rare occurrence of responses involvin. 


§ the organizati. i i ious aspects © 

the blot area). (3) Preponderance of Need EU eye Hd i OU. 

To adopt Piaget's terminology, the above conceptual responses NE that the deaf’s 

thought is still predominantly at the “transductive stage of development’ which ‘lies 

halfway between practical reasoning and truly logical reasoning’: the arbitrary response 
are examples of ‘autistic’ thin 


king, the confabulator ‘intuitive’ thinking, 
E : Y responses of ‘intuitive’ thi 
and the thought content illustrates its ‘ego £ 


reveals that the deaf children’s thinking is 
transformed by ‘socialization’ to the hi. 
reciprocity’. 


insufficiently ‘decentred’ having not yet Le 
ghest level of development, the level of ‘logic 


-centric’ nature. That is, the Rorschach test 


Within their already reste 
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(iii) Rorschach results in relation to the perceplual organizing processes of the deaf 


The above study of the concept formation aspect of the Rorschach test has revealed a 
retardation in the deaf’s conceptual development. But as Hebb (1949) and others have 
pointed out, the terms ‘percept’ and ‘concept’ refer to processes s0 intimately related 
that the term ‘conceptual development’ can cover both and hence, if the first statement 
is true, the Rorschach test, being a visual test, should also provide evidence of retarda- 
tion in their perceptual organizing abilities. 

In the previous subsection the Rorschach responses characteristic of the deaf were 
listed, and it was noted that their formulation involved the minimum of intellectual 
effort and organization. Those same responses illustrate equally well that their operation 
was on ‘the “least” action perceptual tendency’ (Hall, L951, Pp. 127 ) and thus are 
responses to those structural parts of the ink-blots which involved minimum perceptual 
Oat d integration. Again, it may have been the difficulty they experienced 
্‌ Banization anc IES. d some of the deaf population 
in lly articulating the Rorschach blots that cause y h pb p 
perceptually : d apparently aimless twisting of the 


i ‘0 0r as ‘blotting’, ‘edging’ an 
A del Tn i) chach cards may have been due not so much 


EB thoin poverty:d f associations 28 to pierce and/or integrate the blot 


area. ; ine (1948) and Murphy (1952) 
the findings of Levine ( phy : 
It appears then, in contrast to ™ 5 are not only not superior to 


i ir Vi tual abilities at any rate, 
oR je , fl oe ly be inferior to them. The results therefore are 
ieir hearing equa’s, 


nst th ]1 i ther perceptual organiza- 
i dh i y com ensation, and thus be iv 
ৰ ত et 0 FEO a 5 of correlation which would hold that abilities 
ion; rather, they are evi y 


Ww issi S likely to be depressed’ 
is weak or missing the others are 
correlate positively and where one 18 


(Pintner, 1941, p. 243). 


f the Rorsc 
to their inability 


nee of early environmental experiences ( 
ve been exposed to @ scholastic programme 
nd speech. Despite this their 
of their 15-year-old hearing counterparts 
ner, 1941), and it seems that this 


(iv) Importance 
From the age of five the deaf subjects ha 
with its main emphasis 


language development is far bel! no 1941; Pint 


(ef. Bakwin, 1950; Drone 5 crucial relationship be a ! hol । 
Es Lo EE t the cognitive development of the £0 » APP Ft ncn 
complete mental developmen ibly account for this: the present teaching 
also be retarded. Two main fac inadequate to offset completely the consequences of a 
methods and techniques used are Ina‘ re-school childhood; and/or irrespective of the 
i Cen vironmental impoverishment of a wordless 
ultimate limits to their future cognitive de- 
Pre-school childhood has 5 7 ce (cf. Clarke, Hero, HUE Hn Donon 
ট যি 1; ovitch, 5 
EE Experiment! 95 ; Hebb, ". a ing the quality of formal 
HL 1; Forgays & 2 রি ast, although es the extent to which the deaf can develop 
cron, 1954) suppor determin 'S 1957). Thus if an early restrictive 


Education wi ain factor in indon, চ ; 
ducation will be the joted limits ori and relatively permanent effects in 
i 
have Suc. 


environment in infancy car 
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shaping adult behaviour, those concerned with the deaf must direct more attention to 
the problem of how to present the pre-school deaf child with language experiences at 
the earliest possible age. 


(v) Wechsler-Bellevue Intelligence Scale Performance Form II and Matke-a-Picture 
Story (MAPS) results for rubella deaf, non-rubella deaf and non-deaf groups 

In addition to the Rorschach test, the Wechsler-Bellevue Intelligence Scale Perfor- 
mance Form II (Wechsler, 1946) and MAPS test (Shneidman, 1948) were administered 
to all groups. 

The results of these tests with the deaf groups, like those of the Rorschach test, re- 
vealed that neither cause of deafness, degree of deafness, sex, nor the residential factor, 
had any specific influence on their performances (P> 0-1 in the few cases where numerical 
differences warranted statistical analysis). 

On the other hand, the matched rubella deaf group, in comparison with the hearing 
group, gave on the MAPS test less of Shneidman’s ‘normal’ signs (¥2= 16:86, P <0:001) 
and more of his ‘schizophrenic’ signs (x= 6-83, P<0:01); with the results in general 
revealing their social isolation and conceptual and perceptual incongruity. The intelligence 
test results did not differentiate between these two groups matched for age, sex, educa 
tional stream, and approximate socio-economic status as gauged by parental occupation 
(P>0'1). The failure to find a statistically significant difference cannot be regarded 28 
necessarily reliable and may be due to the small N, for the mean 1.9. score and all subtest 
scores were lower for the rubella deaf group. Their consistently lower subtest score, 
taken with their qualitative performances on this particular test, suggest that they may 
be less effective in comprehending and sizing up a total situation, in differentiating t 8 
essential from the inessential details, and in visual analysis and synthesis. (Wechsler’s 
own subtest interpretations adopted here, 1944, ch. 7.) 

The results for these two tests therefore support the Rorschach findings in showing that 
the all-round cognitive development of the deaf has been retarded. 


(vi) Concluding remarl:s 

The Rorschach results revealed no behaviour difference between rubella deaf and 
non-rubella deaf children. They did Teveal, however, that the outstanding person2 ity 
characteristics of the deaf (rubella and non-rubella) were their lack of logical reasoning, 
and their undifferentiated behaviour. This last, it will be remembered, is the basis © 
that rigidity manifested by immature organisms. Therefore it is suggested that adequate 
conceptual development may be a necessary pre-condition for the establishment © 
flexible or differentiated behaviour, which is characteristic of the developed organise 
Tf this is true, any factor that retards cognitive development will also restrict the capacity 
of the organism to manifest non-rigid and adaptable behaviour. But deafness retarc® 
this Psychological maturation more than blindness (ef. McAndrew, 19480, b). Hence 2 
is not the actual malfunctioning of one of the major senses but the consequence of such 
malfunctioning that appears to be the more crucial factor in restricting full personality 
development: deafness is more drastic than blindness because it subjects the deaf to 
more extreme environmental impoverishment through depriving them of language 7 
experiences whose acquisition is the most important factor in the process of adequate 
socialization—an indispensable condition for complete cognitive development. 


3 St STM 
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PREVIOUS KNOWLEDGE AND MEMORY 


By E. C. POULTON 
M.R.C Applied Psychology Research Unit, Cambridge 


with the relationship 
]] and recognition, an‘ 


between previous knowledge and memory, (b) 
d (c) with set for time of memory test while 
44 short statements, half of which were true and half false. 
five-point scale for certainty of their truth or falsehood. 
A test of memory was then carried out for half of the statements, and another test was given a 
week later for the other half. In each test, half the statements had to be completed (recall), 
and each of the remaining statements had to be discriminated from a paired statement which 
resembled it in a standard way (recognition). While rating the statements, half the subjects did 
not expect a test of memory at all, a quarter were led to expect an immediate test, and the 
remaining quarter were After the first test of memory, no sub- 


ন led to expect a test in a week. 
jects were led to expect @ second test. A control group of subjects took a test of ‘memory’ 
tS. 


without hearing the statemen 
It was found that a subject was more likely to be ct 


This paper is concerned: (a) 
with differences between rect 
learning. Subjects listened to 1 
‘They had to rate each statement on & 


ertain that a false statement was false, 


both true and false statements, memory Was best for 
t for statements about whose 


than that a true statement Was true. For X 
statements about whose truth the subject was certair, and wos 
much less successful than the experimental 


trol subject was 


statements. Previous knowledge can thus assist both 


‘he con! 


truth he had no idea. 'T 
the same 


subject, but tended to score on 
genuine memory and also e5S-WOTK. হট 
Try Ae, word 285 criterion, there was no difference between recall and 
ent about whose truth the subject was 


With memory for a Pa 
two-choice recognition W 
certain and correct, and memory was 
cessful than recall when the word was 
Or when memory was tested after # wet 
case. 

Re: poy ke be a less sensitive measure 
SSE টন) EE to Ta considerable extent by factors intrinsic to the test of 
recognition. Part of the of recognition Wy SE R SE te 

Immediate memory Was best Ww expected immediately, BLOKE 

ficant. If anything, the trend for 


When no test was expected, but the nes 
memory after a week Was in the reverse direction. 


diately. But recognition Was more suc- 
t whose truth the subject had no idea, 
.s were only significant in the latter 


hen the word W' টি 
tested almost imme 


in a statement abou 
CK, although difference: 


of previous knowledge than recall. 


J INTRODUCTION 


ize of the effect upon memory, for meaningful 


The primary aim was t t. Th 5 
REE LSTA Ce Cf Eeva0US UD ae field of the statement. lhe need for this in- 
vestigation is i lA dent for, a statement can only have meaning to 
a subject if he h re relevant previous knowledge; and differences between the learning 
EA 2 NE jials are well established (MoGeooh, 190%). Yet the 
Need for an adequate control of previous jnowledge in the design of learning experiments 
With prose has রঃ always been realized. Effects due to differences in previous knowledge 
May thus have been ascribed to other causes (Edwards, 1941; Levine & Murphy, 1943; 
Vern, 
on, 1950; Belson, 1952). [ ন্‌ 

b There have been numerous studies relating 
most of them have followe 

yllables, or single words paired to 


o de $ 
dge in the 
in a Sense, 


knowledge to success in learning, 
a standard pattern: use has been made of nonsense 
gether; and either an artificial amount of previous 
familiar; pe start of the experiment, or familiarity has been 
larit . +roduced at the 
y has been introdt 
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inferred from available group norms, such as those on the association-value of nonsense 
syllables. In general, prose has been avoided; and when prose has been ue, no in- 
dependent measure has been obtained of each particular subject's everyday experience 
with each particular item of information contained in the Prose. . 

One subsidiary aim of the present experiment was to investigate two comparisons 
between tests of recognition and tests of recall. (a) When the same criterion of Memory 
is used for both tests, is there a difference between recall and two-choice recognition? 
Also, what effect do difficult experimental conditions, such as unfamiliar material and 
prolonged periods of retention, have upon the size of this difference? No experimental 
comparison using the same criterion of memory for recognition and recall yet appears to 
have been published. (D) Tests of recognition appear to be less sensitive to changes in the 
independent variables of the learning situation than do tests of recall (Postman, Adams 
& Phillips, 1955). Why is this so, and is it possible to improve the sensitivity of tests of 
recognition? 

4 second subsidiary aim was to investigate the size of the influence on learning of 
set for time of memory test. Previous experiments suggest that memory is best when 
tested at the expected time (McGeoch, 1942). But the results only appear to be valid 
when the expected time is immediately after learning. For when, after learning, the 
Subject continues to expect to be tested at some specific time in the future, rehearsal 
during the interval has clearly not been eliminated as a Possible cause of the differences 
found. The present experiment eliminated this ambiguity. 

4A group of incidental learners was included for the sake of comparison. Incidental 
learners tend to do less well on memory tests than intentional learners, but the differences 


are only marked when the learning task and/or the memory test are difficult (Postman 
et al. 1955). 


Il. MerHop 


Four lists, each of thirty-six statements, were recorded on magnetic ta 
10 sec. One of the most familiar statements Was: “The stern may be 
familiar was: ‘“Sinanthropus was dug up in Australia’ 
qualified (‘probable’) ratings was: ‘A tablespoonful is 
could be classified as Scientific, 20% as historical, and 15% 
sufficiently different from one another in meaning 
The statements ranged in length from 3 to 9 wo 

2 title, e.g. the stern, and contained two key words, €.§. rear and steamer. About 20%, of the titles con- 
tained a word which was Probably unfamiliar to hal i 
Words were the same. About 80%, 
language (Thorndike & Lorge, 1944). (Slight mo 
American Usage differ, e.g. pet 
7000 words. Only one such less 
ments were divided equally between the four lists, 
About 8% of the statements we gative. They were distributed randomly between 
and within lists. Half the state; i 0 be true, the other half 
false. About 95%, oT SE 
the false statements were either 


pe. A statement was read every 
the rear of a steamer’. The least 
. One of the statements which obtained the most 
four teaspoonfuls’, About 30% of the statements 


rere English and 


ol and gasolene.) The remaining 20%, were included in the commonest 


#- fe Fen 
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certainly false. For the other half of the subjects the boxes were labelled in the reverse 0! der. Aft 
hearing each statement, the subject had to put a tick in the relevant box. The ee % ; BL el 
to prevent him from being either over-cautious or over-rash. The diffioulty of the EE ঢু লা 
graded that about one-third of them should have fallen into each of the three categories: certain, ্ Sbuble, 
a CE চক E was told this. (Difficulty was estimated in a pilot ETSULEDS Utes ; 
our other subjects. the subject did not hear a stateme VAS i y i 
nh Ee CAE tatement, he was instructed to leave a blank, not to 

The experimenter started by reading out six examples. In each case, he stated how he would respond 
and why. This was followed by a practice of twelve statements, played over the loudspeakers The anbjecte 
responses were subsequently checked and discussed by the subject and experimenter together hs Hers 
was to be a warning that a test of memory would follow the test of general knowledge (see belon) it 
is ol given. There was a break of about one minute after the first two lists of statements had ean 
heard. 

(ii) Immediate test of memory. Immediately after the test of general knowledge, there was a test of 
memory for the first two of the four lists of statements. To twenty-four subjects, the incidental learners 
this came as 2 complete surprise. Twelve subjects had been warned to expect an immediate test of memory, 
and the remaining twelve had been warned to expect a test in week's time, but not immediately. In 
10 case was the nature of the test of memory disclosed in advance. 

The titles of one list of statements were presented on an otherwise blank sheet, and the subject had to 
complete as many of the statements as he could. He was told to give the original wording if possible, 
and at least to give the correct meaning. The statements of the other list were then presented in full. 


Each statement had a similar statement typed above or below it, from which it had to be distinguished. 
Half the originals were typed first, and half second, the order of pairs being randomized within lists. The 
Subject was made to guess if he was not sure. Jd that he should be able to decide in almost 


But he was to! 
all cases without guessing. Half the subjects per ] test first, half the recognition test. 


formed the recal 
Unlimited time was available for both tests. 3 ( ডিপ £ঃ ত 
In the test of recognition, version of 2 statement had the same +1 e as the original. 
sel Ha alf had both key words different. 


the alternative V 
Half the alternative versions had one different key word, and the other h b 
Tach of these subgroups was divided into three, according to meaning. The meaning of the alternative 
Was either more or less the same as the original, in some sense the opposite, or as far as possible unrelated. 
‘The alternative statements were carefully paired with the originals. Thus a statement which contained a 
less-common key word was paired with a similar statement. In addition, the alternative statements 
Were selected to make alternative lists, which were similar to the original lists in all the respects required 
by the experimental design. ‘Thus the alternative lists could also have been used for the test of general 
knowledge, and this was originally the Snes 
(iii) Delayed test of memory- This was carried out one Wee? 2 
test. It Red the ্ি! two of the four lists of statements heard. ‘This test হণ asa FEET ica 
xpect a test in a Wee 
all subjects, and thus minimized rehearsal. T' ned to exp 


‘he subjects who had been war’! ne UE 
i i )' hel 

time, had been told at the time of the imme he immediate test was actually to 5e 

test. 


diate test that t 
(iv) Order of lists. Twelve 

the order 3 4 12. The remain! 
constructed to be of approxima 
recall lists 1 and 3 and recognize lists 2 and 4. 
2 and 4. Memory for list 1 was always tested be 
(This design confounds the difference between i 

“he lists) four subjects had 
ae EEE A oop Wits দঃ ee period each subject copied down the six examples, 
e statements. ¥ Jained to him. Afterwards he had to complete ( recall’) the 
ole gl FEA menter and himself, and the actual 


ek later, and was similar to the immediate 


of the twenty-four incidental learners heard the four lists of [লা ৰ 
ing thirty-six subjects all heard the lists in the order 123 4. he lists we: 
1 difficulty. Of each subgroup of twelve subjects, | 
The other six had to recognize lists 1 and 3 and recall lists 
efore memory for list 2, and memory for list 3 before list 4. 


immediate and delayed memory with the order of hearing 


to take recall and recognition tests without 


and the nature of the statements W : 
En xamined by the expert 

twelve practice statements. His attempts in: নং HY te I টি 

on tatements of one other list. 


Stateme j ice were then 
nts used in the practice were 
ডু Ject (‘recognize 


the statements of one list, and then to 8e on 
© Was told to judge between the pairs of statements a 
onditions were otherwise the same as for the TOE টী 

Subjects worked with lists 1 and 2, the remainder with lists 

One list and the other half completed the other list. 


°) one of each pair of 8 
ts just to guess at random. 


their merits, and no' 
of the experimental groups. Twelve of the 
and 4. Of each subgroup, half completed 
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i jects. seventy-two subjects were all naval ratings, aged between 17 and 27 years, with a 
REI cores On intelligence test AH 4 (Heim, 1955) ranged from 43 to 1 16 with a median 
of 72. Most had left school at 15, and had been apprentices or had taken miscellaneous jobs before TE 
the Navy. ‘They were tested in groups of six. The experimental groups were of approximately similar 
St Recall was normally scored by two methods (see Table 2 or Table 3). (a) In one AE 
2 statement was considered to be correctly recalled if the two key words were given more or less correctly. 
‘The remaining words, and the meaning of the recalled statement, were neglected in this method. The 
exact form of the key words (e.g. adjective, noun, or verb, singular or Plural, present or past tense) 
was also neglected, since this depended on the structure of the sentence. Only about 60%, as many state- 
ments would have been scored as correctly recalled by this method if the exact wording of the original 
had been required. (b) In the second method, a statement was considered to be correctly recalled if the 
meaning was more or less correct. The recalled version had to reflect the meaning of one of the two key 

words, and not to alter too grossly the general sense of the other key word. Excess information was not 
penalized either if it did not alter too grossly the meaning of the original statement, or if the meaning 
of the original was ridiculous anyway. In order to satisfy the experimental design, it was necessary to 
ensure that the criteria used for the various statements were equally strict. However, a certain degree 
of apparent arbitrariness cannot be avoided in matching differences in meaning. Tf the recalled version 


had had to reflect the meaning of both key words, only about 80%, as many statements would have been 
Scored as correct by this method. 


(It is not possible to compare recall and recognition on memory for meaning alone, without altering 
in the test of recognition the wording igi ive version, for an 


And a change in 


wording as well as in meaning favours recognition, unless the ‘original’ statement has also undergone a 


corresponding change in wording—see Discussion.) 


the errors eliminates on average th 

The significance of the difference 
bility between subjects, and (0) against th 
of the two tests was taken. This test Was al 


As compared with more conventional this method tends to underestimate significance. For 
Tables 2 and 5 the difference between pai 


paired proportions was assessed, since the incidence of the self 
ratings of previous knowledge varied as well as the memory score. A simple sign test was used for each 
Pair of proportions, and the numbers of 

‘The means of the experimental subje. 
However, the levels of Significance we! 
Subjects who heard the lists in the order 123 4. Exceptions to this rule are the significance levels in 
Table 1, which are for all forty-eight subjects, and others specifically mentioned in the text. (The memory 
Scores of the twelve subjects who heard 


remainder when carrying out test (B).) 
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III. RESuLTs 


(i) Previous knowledge. The distributions of the self ratings of previous knowledge are 
shown in Table 1. The subject was more likely to be certain that a statement which would 
generally be considered to be false was false, than that a true statement was true. The 
order of the five boxes (see Method) made no difference to the ratings. About 20% of the 
statements received ‘no idea’ ratings from half or more of the subjects. Practically all 
these statements contained an unfamiliar word in the title. They accounted for about 
55% of all the ‘no idea’ ratings. The extreme values of the index of general knowledge 
for different subjects were 20 and 68%. For brevity, the data on individual differences 
will not normally be given, but the scatter was always large. 


Table 1. Truth of statement and self rating of previous knowledge 


Percentage of statements rated 


Cra) 
Certain Probable 
———————_—_—_—_—____— 
Correct Incorrect Correct Incorrect No idea 
‘True statements 31 5 27 19 95 
False statements 39 3 20 11 গর 
8 2 T* 1 হে 


Difference 


* This difference is significant at the 0-001 level of c 
for certain correct at the 0-01 level. 


.onfidence. It is significantly different from the difference 


memory scores for the different self ratings. The state- 
s certain were remembered best, and the statements 
about which he had no idea were remembered least well. This trend was shown by both 
the true and the false statements. In addition, the statements which received the con- 
ventional true-false rating (‘ Correct’ in Table 2) were remembered better than the state- 
ments which received the corresponding unconventional rating (‘Incorrect’). 


(ii) Memory. Table 2 gives the 
ments about which the subject wa 


. Self rating of previous knowledge and memory 


Table 2 
Self rating of previous knowledge 
i — 
Certain Probable 
———— 
Correct Incorrect Correct Incorrect No idea 
Criterion of memory (%) (%) (%) (%) (%) 
Memory after 30 min. 
Tivo Key words reproduced* চঃ TB ৰ ্্ট 0 98 
Meaning more or less reproduced 92 84 90 94 79 
Recognition scoref 
Memory after 1 week 11 j 
‘Two key words reproduced$ নন 3 দা 26 4 
Meaning more or less reproduced 76 62 70 66 40 


Recognition score** 
t certain-probable, P=0.05. Probable correct different from probable 


i * Combined correct and EES TN 
correct at 0-05 level, and from no idea at - y 
T Probable Coit different from both certain correct and no idea at 0-01 level. 
T Probable incorrect-no iden, P=001. 
§ Certain correct-no idea, P=0"01. 
df Certain correct-probable correct, P=001. 
** Certain correct-no idea, P=0"05. 
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The meanings of the true statements were rather better recalled after 30 min. than the 
meanings of the false statements (P=0-02). There was no difference between memory for 
the different kinds of false statements. Only about 5% of the recalled versions of the false 
statements had a meaning in some sense opposite to that of the original. The correspond- 
ing figure for the true statements was 3%. Mishearings in the original test of previous 
knowledge appeared to account for less than 1% of the errors in recall. 

Memory after 30 min., for the 20%, of statements which contained an unfamiliar word 
in the title, was about the same as the results in Table 2 for the statements rated ‘no 
idea’. After a week memory for the statements with an unfamiliar word in the title was 
rather worse in every case than the results in Table 2 for the ‘no idea’ statements. 

In the test of recall after 30 min. none of the forty-eight subjects obtained full marks 
by either criterion. Only 3% of the statements to be recalled by eighteen subjects always 
had the two key words reproduced correctly, and only 18%, of the statements always had 
the meaning more or less correctly reproduced. In contrast, in the test of recognition 
after 30 min., 12% of the subjects, and 65%, of the statements to be recognized by 
eighteen subjects, produced no errors. After a week 17%, of the statements were still 
always recognized correctly, although none of the subjects obtained full marks for 
recognition. 

(iii) Set for test of memory. By all three criteria of memory, immediate memory was 
best when the immediate test of memory was expected, and worst when no test was 
expected. Expecting a test in a weelr gave intermediate results. If anything, the trend 
for memory after a week was in the reverse direction, although the differences were 
smaller. However, none of the differences due to set for test of memory was significant 
with the stringent tests of significance used (P > 0-05). 

(iv) G@uess-work. Table 3 shows the memory scores after a week for all statements 
combined, together with the scores for the guesses of the twenty-four control subjects, 
who did not hear the statements. Also given are thet correlations by statements between 
the scores of the control subjects, and the scores after a week of the twenty-four incidental 
learners. The memory scores after a week were significantly better than guess-work, 
although all subjects tended to score on the same statements in the tests of statement 
completion. 


Table 3. Memory after 1 week compared with guess-worl: 


+ by statements, 


Memory after memory after 1 week 


2 o Guess-work (incidental learners) 
0, rr 
Criterion of memory a (%) guess-work 
‘Two key words reproduced 12 is ড় 
Meaning more or less reproduced 29 a 0 
Recognition score 64 4.64 00g 


* Memory after 1 week (incidental learners | -Work, P =0- 

T Guess-work different from zero at the 0:05 Ri Jac Mik AE dian 
1 P=002. 

§ Guess-work different from zero at the 0-001 level. 

 P=0-001. 


For the control subjects only 6 % of the completions of the false statements had a mean- 
ing in some sense opposite to that of the original. When the two alternatives in the test 
of statement selection had the same meaning, the control Subjects selected the correct 
alternative 25% more often than would be predicted by chance (P=0-001). 


খর 


", 
) 
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(v) Recognition. The effect on recognition score (see Calculations) of the relationship 
between the original and the alternative statement is shown in Table 4. Over 40% of 
the errors in recognition after 30 min. were attributable to 8% of the statements. These 
statements were typed below the alternative statement, contained one of the same two 
key words, and had more or less the same meaning as the alternative. 


Table 4. Effect of recognition test on recognition score 
Recognition score after 


Relationship between original and ~N 
alternative statement 30 min. (%. ig 1 week (%) a 
Original typed: above 4) 05 70 5 
below 81 os sl 0.05 
Identical key words: 1 82 05 52 
চ 58} 0-05 a 0.001 
Meaning: same 0} LO 80 
opposite 90 M05 78 0 
different 94 68] 


In both the immediate and the delayed tests of recognition, the statements paired with 
the different kinds of alternative all showed the same trend with previous knowledge. 
The nature of the alternative only influenced the mean recognition score, and the size 
of the trend. In the test of recognition after a week, the statements paired to alternatives 
with only one key word changed were the most sensitive statistically to differences in 
Previous knowledge. For these statements the difference between certain correct and 
10 idea was significant at the 0-02 level (cf. Table 2). 

Table 5 compares two-choice recognition with recall, when the same criterion of 
memory was used in both tests. Recognition was either as successful as recall, or more 


Successful. | 
Table 5. Recall conpared with recognition 


Self rating of previous knowledge 


Certain Probable All ratings 
correct* POrTOON No ideat combined 
Criterion of memory (%) (%) (%) (%) 
Memory after 30 min. 5 by 
One specific key word reproduced 2 য় 29 5 
Recognition score when. alternative 
statement had only this key word 
changed 
Memory after 1 week T9t a J 
One specific key word reproduced 3 nr te 2 2 


Recognition score when. alternative 
statement had only this key word 
changed 


l-recognition, 
+ After 1 week recall teehg' rect, P=005, with a one-tailed test. 


Certain correct-probable correct 


§ Certain correc 


(vi) Experimental material. There Ww 
ments containing the less common ke 
lists of statements gave similar me 
Scores of the two groups of incid. 


Material were about equally difficult to remember. 


t—n0 idea, P =0-05, with a one-tailed test. 


as no difference in any respect between the state- 
y words and the remaining statements. The four 
gn ratings for familiarity. In addition, the memory 
ental learners showed that the two halves of the 
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(vii) Incidental learning and intelligence. The 7 correlation of the total score on a 
telligence test AH 4 (Heim, 1955) with the index of general knowledge was 0-55 for t 
subjects who expected a test of memory, and 0-36 for the subjects who did not expec 
one (P=001 or better). In order to determine the direct correlation of intelligence with 
memory, the correlations of the index of general knowledge with intelligence on the one 
hand and with memory on the other had to be partialled out. When this was done for 
the incidental learners, the total on AH4 correlated 0-30 with immediate memory, and 
0:37 with delayed memory. The corresponding values for the subjects who expected a 
test of memory were 0-01 and 0-04. Recall of the two key words was used as the measure 
of memory. Thus with subjects who expected a test of memory, intelligence was reflected 
principally in the index of general knowledge. Whereas with the incidental learners, 
intelligence was about equally reflected in the index of general knowledge and in memory. 

These results are in line with the view that intelligence is closely related to incidental 
learning, and thus to general knowledge, but is not so closely related to the ability to 
learn by intention (Carr & Kingsbury, 1938, p. 373). 


IV. Discussiox 
(i) Previous lnowledge assisted memory. Table 2 shows that, when the subject was 


certain and correct about the truth of a statement, he was more likely to recall its meaning 
than when he was less certain of its truth (‘Probable Correct’ in Table 2). This difference 
Was significant at the 0:01 level both when memory was tested after about half an hour, 
and when it was tested after a week. Similar trends were found when only the presence 
Or absence of the two simple key words in each reproduction was considered, and in the 
test of recognition, although these trends were not significant. The differences are in- 
terpreted as follows: Degree of certainty about the truth of a statement was related to 
the amount of previous knowledge in the field of the statement, and amount of previous 
knowledge was related to success in the tests of memory. 

Table 2 also shows that statements about whose truth the Subject was certain and 
correct, were recalled after 30 min. 2-7 or 3.5 times better than statements about whose 
truth he had no idea, depending on the criterion used. After a week the ratios were 
82 and 5:0. On this extreme comparison both criteria of recall Showed significant 
differences at both time intervals, and recognition showed a significant difference after 
2 week. The memory scores for the 20%, of statements Which contained an unfamiliar 
word in the title were much the same as 


oT the scores in Table 2 for the statements rated 

10 idea’. In fact, about 55%, of all the ‘no idea’ ratings went to these statements. 
Hence the difference in memory between the statements rated ‘certain’ and ‘no idea’ is 
to some extent analogous to the difference found between an old ‘stimulus’ and a new 
‘stimulus? in experiments on the learning of nonsense syllables by the method of paired 
associates. 


Tt was also found that statements whi 
rather better recalled (though not nece 
although the subject was more likely 
(Table 1). Most knowledge is probably 
Thus the false statements were presum: 
than were the true statements. ( 


ch would generally be considered to be true were 
Ssarily better recognized) than false statements, 
to be certain in his rating of false statements 
stored in a positive rather than a negative form. 
ably less directly related to previous knowledge 
The difference was not due Simply to recalling true 


~~ 
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e the opposite of the correct false meanings. For the proportion of 
opposite meanings recalled was about the same for the true and false statements.) 

(ii) Previous knowledge assisted statement completion by guess-work. Table 3 shows that 
the control subjects, who had to do the tests of ‘memory’ by guess-work, scored signi- 
ficantly better than zero on statement completion (‘recall’), although not on statement 
selection (‘recognition’). In addition, they tended to score on the same statements as the 
experimental subjects. This was to have been expected, since the guessing of the control 
subjects in completing the statements was presumably directed by previous knowledge. 

Previous knowledge may also have directed the guessing of the experimental subjects, 
as well as assisting them in learning and recall. Table 3 suggests that guess-work could 
not have been much help in spotting the actual wording of the statements to be recalled. 
This was because many statements did not contain the customary key words, owing to 
the requirement that the same key word must not appear in two statements. But guess- 
work may have helped considerably with the meanings of the statements, especially in 
the test after a week. In the present experiment the information in different statements 
was more or less independent. In normal prose guessing may be a more important factor 
in successful ‘memory’. For in prose there is generally no limitation on the incidence of — 
key words, and consecutive meanings are not independent of each other. 

A small but significant ‘recognition’ score Was obtained by guess-work when the two 
alternative statements had the same meaning. The correct alternatives tended to have 
the more common combinations of words. This small bias in the experimental design 


should not have occurred. ; y 

(iii) Relevance to some previous memory experiments. Edwards (1941 )read a controversial 

passage to two groups of students with widely different political views. In a subsequent 
be) 


test of recognition. he found that both groups tended to remember the points which cor- 
চি ৰ Et 
responded to their political outlook better than the points which conflicted with it. 


f i ived from Sherif (1936), he concluded that political frames 
Following an hypothesis a on the learning of, and memory for, the controversial 


tivel 
SLT differences in previous knowledge NE the two groups 
were not balanced. There was 21 additional finding that the over-@. oe of t ’ 
group containing the more politically experienced students was Ce than } € score : 
the group containing the less politically experienced students. This strong oo S 
th. খ মঃ ledge did influence the results. Differences in previous knowledge 
af Previous CDOT efore be excluded as the 


Wl e poi 1CA. ther 
congruent th th li ]l frames of reference cannot 
princi pal det nt 0. dA similar criticism apphes 0 the experi 
ermina' to t 


f the differences foun 
i hy (1943). 
Er jb re Lier ol that an uncontrolled test of memory is not an appro- 
ts present re: f the comprehensibility of a passage. This measure has recently been 
used on odiueatio Lrondcast by the B-B.C. (Vernon, 1950; Belson, 


i dults 
used on educational talks for 2 tinguish between what was known before hearing 


meanings which wer 


ot dis ৰহ 
1952). But this Le Eh 8 hich has been acquired by listening. Comprehension 
the passage, and new infor Tenowledge. Some confounding is inevitable, for memory is, 


is confounded with previous x But the use of a control group of 
b owledge (Table 2). Bu group 
as it were, loaded against NeW i oy which takes the same test without having 


Subjects similar to the fghle 3), will at least indicate what could have been achieved 
cf. : 


listened to the passage 


by previous knowledge alone. 
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(iv) Truth and certainty. Table 1 shows that the subject was more likely to be certain 
in his rating of a statement which would generally be considered to be false, than in his 
rating of a true statement. His greater caution with the true statements was probably 
not due to having available less relevant previous knowledge. For the proportions of 
incorrectly rated statements, and the proportions of statements about which he had no 
idea, were practically the same for the two types. The true statements must therefore 


have seemed more ambiguous to the subject than the false statements. (About half of 
both types of statement appeared to the experimenter to be ambiguous in some degree. 
This was because they were selected to be short and simple, and were thus oversimplifica- 
tions. Brevity and simplicity without ambiguity is the target of all designers of so-called 
objective tests (Ruch, 1929; Vernon, 1940).) 

(v) Variables which affected the relationship 


Dp belween success in recognition and success in 
recall. In comparing the relative difficulty of tests of recall and recognition, the same 
criterion of memory must be used for th 


€ two tests. The criterion used in Table 5 was 
remembering one particular key word (see Scoring) 


nition score to represent the amount of genuine memory shown in the test of recognition 
has been outlined above (see Calculations). With statements about whose truth the 
subject was certain and correct, recall and two- 


Successful in the test after 30 min. But as cond 
familiarstatementsand/or delayed memory, tw 

No previous experiment comparing recall 
same criterion of memory for the two tests. 
recognition. For the easiest test of recall, the 
correctly, corresponds to the most difficult test 
version when the alternative(s) 
demanded concurrently in a test 
that is changed concurrently in 

As an illustration, we can co 
(1948), who claimed to have de 
recall they demanded perfect rep’ 
nition they presented four choi 


+ The justification for using recog- 


recall. For 


L ! d for recog- 
Ces like the following: QUN, MUN, JIC and JIV. But, 


increased to test memory for each ite Or simply to increase the total 
number of choices for each item (Postman, 1950).) 


oe 


ক 


ih 
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(vi) Why recognition was a less sensitive measure than recall. In Table 2 recognition 
after 30 min. showed only one rather atypical significant difference with previous know- 
ledge, whereas both the measures of recall showed the predicted significant differences. 
For short-term memory, recognition was thus a less sensitive measure of previous know- 
ledge than was recall. A somewhat similar finding has been reported by Postman et al. 
(1955) for nonsense syllables. One reason for the relatively low sensitivity of recognition 
may have been that the test was too easy after 30 min., for 12%, of subjects and 65%, 
of statements escaped without any errors. Table 2 shows that after a week recognition 
ificant difference (P=0-05) with previous knowledge which 
ce became more significant (P=0-02) when only the more 
ntaining one identical key word were considered. 

n for the relatively low sensitivity of recognition, which 
nger-term memory. Success in recognition depended 
to a considerable extent upon two factors which were specific to the test of recognition, 
in addition to the experimental variables. These factors were the order of presentation of 
the old and new items, and the similarity of the new items to the old. If a test of recog- 
nition is to be made as sensitive as possible, either the influence of these factors must be 
held constant, or the part of the variance resulting from them must be isolated. (In the 
umber of statements in each subgroup was too small to give any 
h previous knowledge after 30 min., and the form of the results 


did just give the over-all sign 
was predicted. This differenc 
difficult pairs of statements co 

Table 4 suggests a second reaso. 
applies to both short-term and lo 


present experiment the n 
significant differences wit 
ruled out analysis of variance.) 


Table 3 indicates a contributory cause of the difference in sensitivity between recog- 


nition, and recall of the meaning of the statements. Guessing may have somewhat 
increased the ‘recall’ score of the meanings of the more familiar statements, especially in 
the test after a week. However, Table 3 suggests that guessing did not appreciably 


affect the recall score of the two key words in each statement. 
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MEASURES OF SUBJECTIVE PROBABILITY 


ESTIMATES OF SUCCESS IN PERFORMANCE IN RELATION 
TO SIZE OF TASK 


By JOHN COHEN, E. J. DEARNALEY AxD C. E. M. HANSEL 
Department of Psychology, University of Manchester 


which arose in an earlier investigation, of the transposability of estimates made 


The question, 
of five’, ‘out of ten’, etc.) is subjected to experiment. ‘The degree of 


on different ranges (‘out 
transposability is found to be a function of age. 


I. INTRODUCTION 

y We understand a measure of mental states of uncertainty 
which extend from complete uncertainty at one extreme to complete certainty at the 
other. These states are implicit in all human behaviour, in every perception, thought, 
judgement, feeling and action, and they assume particular significance in all manner of 
risk-taking, including gambling, in judgements about the outcome of future events, and 
in our orientation to the future as partly expressed in our expectations, hopes and fears. 
One of the aims of the study of subjective probability is to make these implicit states of 
mind explicit, so that they can be measured. EX. 

In our recent studies of risk-taking (19560) we have measured subjective probability 
(Y) by asking each person to guess how many times he would succeed in a task out of 
five attempts. The number five was used because each subject was actually to make 
five attempts, so that his estimates could be compared with his performance. In this 
Particular situation it would have been tedious for the subjects to make more than five 
attempts at each level of difficulty. In other situations, subjects have been asked how 
many times out of ten or out of one hundred they thought they would succeed. Measures 
Of subjective probability were obtained by taking the ratio of the number of expected 


Successes to attempts. El 
This procedure i the question whether different values for subjective probability 
Would be obtained if the subject had to express his successes in relation to a larger or 
ent was therefore designed to answer this 


Smaller f attempts. An experim k 
number 0. BR estimate the number of times they would succeed in 


question. Children were asked to 

throwing i i রং ta target when the number of attempts was set at each of the following 

Values: 1, 5, 10, 100, or 1000. This enabled us to see whether the ratio of estimated suc- 
:1,5, 10, ’ regardless of the number of attempts. These par- 


esses to attempts would be constant ন ; 
ticular EE chosen because they were within the Tange of the experience of the 
School-children to be studied. For example, the range 0 to 10 is associated with football, 


and 0 to 500 with the game of cricket. Children in English schools are generally well 
informed on matters relating to these two national sports. The targets were varied in 
Size s0 as to yield eight levels of diffculty and ensure @ diversity of values of subjective 


Probability on each range. 


By subjective probabilit 
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II. PROCEDURE 


Four classes of school-children consisting of 62 children aged 9-10 years, and 68 children aged 13-14 years 
acted as subjects. They had to imagine they were throwing 2 table-tennis ball to hit a target through 2 
circular aperture 4 ft. away. The aperture and target were placed on an easel in front of a class and one 
child was asked to make a trial throw in order to illustrate the hypothetical task. This trial throw Was made 
when the aperture was 2 ft. 3 in. in diameter. The attempts always succeeded. A series of apertures Was 
presented with diameters of eight different magnitudes, viz. 2-25, 1-75, 1-50, 1-25, 1-00, 0-75, 0-50, and 
0.25 ft. Each child received a booklet of six pages. On each page the child recorded his estimates of his 
expected successes in aiming at each of the apertures in a given number of attempts (1, 5, 10, 100 or 1000), ie 
a different range being set on each page. The questions, printed at the top of the page, were of the following 
form: ‘You have a thousand shots at the target. How many times do you think you will hit it? ’ Each 
class of children was divided into five subgroups, each subgroup receiving the tasks in a different order. 


The order in which the five ranges were presented was different for each of the five subgroups as set out in 
Table 1. 


Table 1. Order of presentation of ranges 


Subgroups of children 
ন 1 TI Iv Sy 
0-1 0-5 0-10 0-100 00-1000 
0-1000 0-100 0-5 0-10 0-1 
0-100 0-10 0-1 0-1000 0-5 
0-5 0-1000 0-100 0-1 0-10 
0-10 0-1 y 0-1000 0-5 0-100 


‘The apertures were presented in random order with respect to size. Two of these apertures (0-75 and 


1:50 ft.) were presented twice to provide a measure of the reliability of the estimates. Each child thus 
made fifty estimates. 


At the foot of each page, after ten estimates had been made, the subjects answered the following ques- 
tion: ‘How many of the ten estimates you have made do you think would be correct if you actually 
carried out the task each time and not just imagined that you did it?’ Finally, on the sixth page, the 
children answered the following questions given and explained verbally: (i) Which of the five kinds of 
question did you find easiest to answer? ; (ii) Which did you find the hardest to answer? ; (iii) Which of 
the five questions (or ranges) would you use if you were explaining to a friend how hard it is to throw 
the ball at this target through the aperture in front of you? (The aperture was set at a diameter of one 
foot.) 


‘The five different ranges were written on the blackboard to make it easier for the children to reply to 
the above questions 


III. Resuzrs 


The median estimates of success made by the two age-groups are shown, expressed 25 
Y-values, in Figs. 1 and 2. Medians rather than means are shown since, in some CaSe8, 
children made obvious errors because they sometimes carried over one range to the 
next page. Rather than reject their estimates entirely, and thus introduce a factor of 
selection, we have employed the median which reduces the effects of large isolated errors 
on the results. The first point that emerges from Figs. 1 and 2 is that subjective prob- 
abilities, as measured by estimates of success, vary systematically with the number of 
hypothetical attempts. The effect is similar in both age-groups but smaller in the older 
group. Estimates of success decline as the number of hypothetical attempts increases. 

The second point is that subjective probabilities of success vary with the difficulty 
of the task, which is presumably related to the size of the target. In the younger group» 
estimates of success decline progressively in all ranges as the task becomes harder. It may 


| 
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be that the range of ‘out of a thousand’ is beyond the competence or experience of some 
of these Y-year olds. In the older group the estimates also decline, but not to the same 
extent; they seem more stable and less affected by the range on which they are expressed. 
The extent to which the ranges ‘out of five’ and ‘out of a hundred’ are equivalent and 
therefore transposable is brought out in Table 2. There is a marked tendency in the older 


group to move towards the ‘expected’ values. 


ANAEETT 


08 


Hundred 
06 


Th 
4 ousand 


Median subjective probability 
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Tig. 1. Subjective probability of success in relation to area of target for different scales of judgement. 


(n=62 children age 9 +). 
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Tig. 2. Subjective probability of success in relation to area of target for different scales of judgement 
|| (n=68 children age 13 +). 
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Table 2. Median estimates on the ‘hundred’ scale corresponding to estimates on the 
‘five’ scale for all targets 
‘Out of five’ 


ত 
Age 0 1 2 Ee 4 5 
9-10 2 8 20 30 35 90 
13-14 8 15 30 45 75 99 
‘Expected’ 5 20 40 60 80 95 
values 


‘We are now in a position to give an affirmative answer to the question posed in the 
introduction above, as far as our subjects are concerned and under the conditions of the 
experiment. The fact that the range effect declines with age justifies the supposition that 
its effects would be slight in corresponding estimates made by adults. A further point of 
interest arose in an analysis of the distribution of estimates on the hundred scale. These 
Show marked preferences for particular values varying with the age of the children. The 
values favoured by the younger group, after allowing for the differences in frequencies due 
to the difficulty of the task were 0, 1, 2, 3, 4, 9, 10, 20, 30, 40, 50, 60, 70, 80, 90, 99 and 
100. (A value is called ‘favoured’ if its corrected frequency exceeds 1%, of the total 
frequency.) The older children favoured the values 1, 5, 10, 15, 20, 25, 30, 35, 40, 50, 60, 
70, 75, 80, 85, 90, 95, 99 and 100. These represented 70%, of the values used by the younger 
children and 80% of the values by the older ones. The preferences suggest that in both 
age-groups the intervals of discrimination tend to be finer towards the ends of the range 
and coarser in the middle. This appears to indicate that 2 values are high when they re- 
late to either extreme of the Yr; scale and low when they refer to the middle region of the 
Yi scale, as we found in experiments on intensity of belief (19560). 

The consistency of the individual estimates may be judged from a comparison of the 
medians of the two sets of values obtained from the target diameters (0-75 and 1.50 ft.) 
presented twice. These are shown in Table 3. The twenty pairs of medians (in Table 3) 


Table 3. Median values of estimates of success at targets presented twice 


Size of diameter 
Range 0-75 ft. 1.50 ft a 
Age Age | 
9-10 13-14 iE a 
সঃ 71 9-10 16 

One 0.78 0.78 0:90 0-65 107 10° “Tot 105 
Five 3:3 2.4 3:8 2.9 4.6 4.7 4.8 48 
‘Ten 45 47 5.9 5:2 8.5 8:8 9.4 9-6 
Hundred 20 17 45 43 68 70 90 
Thousand 101 81 328 300 106 155 804 800 


“out of one’ as easiest, ‘out of a thousand? 
they would use to explain the difficulty of 


Ae in 
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an individual’s degree of confidence in his estimates, range from 6-5 to 8-1. They differ 
significantly for the various ranges and show a slight tendency to decline as the range 
becomes larger. The older group give consistently larger values at each Tange. 


IV. CoNcLUSIONS 


Our main conclusions may be briefly summarized as follows. (i) Subjective probabilities 
Of success at a given task, as measured, tend to decline as the number of hypothetical 
attempts at the task become larger.* This effect is much less marked in the 13-14 age- 
group, than in the 9-10 age-group, and we may infer that it would be negligible in adult 
estimates. (ii) On all ranges, the children show preferences for certain values. These 
indicate a finer discrimination towards the ends of the range than in the middle region; 
the older children show a finer discrimination than the younger ones. A range ‘out of a 
hundred’ is warranted for the age groups 13-14, although they, like the younger children 
expressed a preference for the ‘out of ten’ range. 
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THE QUALITATIVE INVESTIGATION OF INTELLIGENCE 


By ANN SHEDDEN McCOLSKEY 
University of Florida 


I. INTRODUCTION 


4 battery of seven intellectual tasks, designed for the qualitative examination of intelligence, was 
administered to thirty-five (experimental) children of superior ability and thirty-five (control) children 
of average ability, matched for age and other variables, and selected by a set of multiple criteria, in- 
cluding teachers’ opinions, grades, and intelligence and achievement tests. 

Under the conditions of this study, superior intelligence was characterized, with significant fre- 
quency, by a variety of qualities, including: coherence and productivity of informal thought processes; 
@ facility for abstracting conceptual principles as against ‘situation-bound’ responses; conceptual 
flexibility; perseverance and independence of structure (or aid) in complex problems; attentiveness and 
spontaneous perception of incongruities. It is felt that this approach to intelligence can ultimately pro- 
duce a more fertile, inductive quantification, in dimensional terms. 


The undivided attention afforded the quantification of intellectual behaviour by psycho- 
logists since the early part of this century—reinforced by the lay enshrinement of the 1.0.— 
has unhappily stunted the growth of the logically complementary, analytic, or qualitative, 
approach. Practical exigencies fostered neglect of the controlled investigation of the more 
basic, complex, intellectual processes (which should precede quantification of an adequately 
complex and representative sort) and favoured the leap to immediate quantification of in- 
telligence, on a more or less intuitive basis (cf. Wechsler, 1944, p. 13; Hearnshaw, 1951, 
P. 316), and in terms of the more superficial and palpable, intrinsically metrical aspects 
of intellectual functioning—speed, accuracy, retention, extent of vocabulary, and the lile. 

The inevitable result of intelligence testing of this sort is an array of paradoxes. The 
clinician’s primary skill, for example, in reporting intelligence test performances, lies in 
his ability to resurrect, intuitively, the complex qualitative, or processual, context for the 
Occasional intrinsically quantifiable response. Again, the expedient, a priori equation of 
intelligence with (palpable, intrinsically metrical) verbal skills (cf. Terman & Merrill, 
1997, p. 5; Anastasi & Foley, 1954, passim) has given birth to a paradoxical environ- 
mental dependency-relationship which finds intelligence fluctuating according to oul- 
tural, subcultural, racial, regional, and rural-urban differences; deafness; foster home 
situations; and a host of other conditions, and fetters research by its inability to transcend 
such inequalities in opportunity for verbal development. 

Tf one refuses the ultimate tautology of the traditional approach (‘Intelligence is what 
the tests measure’), the alternative is a reorientation towards representative quantifica- 
tion, inductively derived from analytic observations of the complex mental processes 
which 2ccompany the occasional, directly quantifiable response, and which fundamen- 
tally differentiate individual performances. The initial problem, which this study attacks, 


1s one of devising a standardized framework for the observation and recording of basic 
behaviour patterns in a var 


determining significant diffe 
tatively different modes—of 
ability. 


rences in preference for the various categories—the ao 
intellectual operation between differing levels of intellectu® 


iety of intellectual tasks; of categorizing the results, and of 
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II. PROCEDURE 


A qualitative battery. The battery devised for the present study (described in full elsewhere, McColskey, 
1955) includes seven tasks, of varying length and complexity. Through each task is threaded a standard- 
ized administrative procedure for every conceivable level of response; this facilitates categorization, 
yet permits complete freedom of response. Each task also controls or by-passes the more usual, super- 
ficial measures of quantitative success, in order to minimize the effects of differential training and 
experience, as well as of motivational differences based on a consciousness of success or failure,* and to 
isolate the more ‘native’, covert, qualitative differences in behaviour between two levels of mental 
ability. No subject ‘passes’ or ‘fails’ a task in this battery. 

(1) In a free-association * Word-naming’ task, a three-minute flow of words is recorded verbatim, under 
a set toward continuity, not speed (as in the Binet task), and is examined to determine whether significant 
differences in logical coherence complement the traditionally remarked differences in productivity, or 
the gross number of words. 

(2) A tripartite ‘Vigotsky’ task employs the 22 blocks of the Vigotsky test, but departs considerably 
from the traditional administrative form. The basic Vigotsky problem requires the subject to sort the 
blocks, which comprise varying combinations of colour, shape, height, and surface-area, into four coherent 
groups. The difficult solution, which involves the interactive concepts of height and size, is realized 
through a trial-and-error mental process which is concretely reflected in the block manipulations. The 
traditional measures of time and of errors (Hanfmann & Kasanin, 1937) are lamentably sterile, as they 
are neither demonstrably reliable (Semeonoff & Laird, 1952, p. 99), nor representative of the stage-by- 
stage conceptual processes reflected by the test, as Heidbreder (19438) and others lament. The writer has 
constructed a systematic observational schema for the test, which, among other things, provides for 
Presentation of successive series of four blocks of a shape, in a predetermined order. (Previously, clues 
have been offered in a hit-or-miss fashion, and an error of administrative judgment ‘may alter the entire 
ent performance’ (Semeonoff & Laird, 1952, p. 99).) The problem is thus 
h subject, until all achieve ‘success’. 

id facilitates categorization of the verbal explanations of the correct 
ous, offerings with the levels reached with prompting. 


Course of the subject's subsequ 
Progressively structured for eac 
A similar sequence of progressive i দ্‌ 
rouping irasts the initial, spontane. 
(En ol nnn was 5 by suggestions from Hanfmann & Kasanin (1937); Ray (1936); 
Semeonoff & Laird (1952).) Two preliminary Vigotsky tasks also have been introduced, which first require 
the subject to sort the blocks on the simplest possible conceptual basis (by colour or by shape), and then 
to re-sort by an alternative concept (shape or colour). These transitional tasks provide a uniform frame 
Of reference for the Vigotsky problem, and capture qualitative differences in simple conceptual operations, 
and in conceptual flexibility, to contrast with differences in the complex conceptual processes of the 


Vigotsky pr 1, ; : 
0 OE Absit (adapted from Terman & Merrill, 1937) are presented in the guise of 
Memory Hears with discreet questioning to test for qualitative differences in the spontaneous apprecia- 
0 i cuit 8 ন we 
ERA ithmetic’ problems, termed ‘Confusions’, are insoluble because of inadequate in- 
Simatlon, bat re: লেল to mislead the u into offering @ specious ‘answer’, and to search out 
s but al a 
qualitati i i ntal alertness or attentiv eness. | ll 
6) nis bn TE are utilized to test for qualitative differences in modes of perceptual or- 
HTT responses against differentiated ‘whole’ percepts—which 


, 

Eanization—in ‘global’, or unitary, ‘whole ঠ 

Would resemble Contin age -Chaiees reported in several Rorschach developmental studies (Hertz & 
g 


Lbert, 1944: সন son. 1952; Stavrianos, 1942). 
(6) Oe fhe ‘Definitions’ of nine, very simple, common words are examined, apart 


i i inr f vocabulary. (Categoriza- 
rom FREE d, culturally influenced, differences in range 0 [ h 
fionrof ase ELE Biated by Feifel and Lorge's (1950) categorization of ontogenetic changesin 


quali: টমৰ 
EE definitions) Je, common words, selected from the Binet and Wechsler scales, comprise a 
‘Sra nd Doren es? task, which aims to reveal qualitative differences in the complementary 
Capacities for perceiving relationships and for differentiation. Te STE 
The subj vas administered individually to 70 fourth- al fth-grade SOU 
XA Eo sr EAD of 1954. Thirty-five children were of superior intelligence; the other 
Tic Ss, in jeh | : 
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35 constituted a control group, of average intellectual ability. In each group, there were 18 boys and 
17 girls; 13 fifth-graders and 22 fourth-graders, and the socio-economic status of the average group 
approximated that of the superior group. Teachers’ opinions were employed as preliminary criteria for 
selection; recent intelligence test scores, school marks, and achievement test scores over @ 2 to 3-year 
period were then considered, interdependently. (In general, none of these crude ability indicators was 
given independent weight, but each child passed cutting points on all four criteria, or on three of four, if 
evidence on the fourth were borderline, and other data were extraordinarily impressive.) 

The composition of each group is described fully elsewhere (McColskey, 1955), but may be sketched 
here briefly. On the California Test of Mental Maturity, which routinely had been administered in the 
schools, for example, superior 1.0.’s ranged from 125 to 147, with a mean of 134; comparable statistics 
for the average children were 90-110, and 102. Overlap was minimized but not prohibited, for scores 
along the remaining two objective criteria, in view of the relatively restricted range, and varying school 
and teacher standards; borderline cases here were assessed in terms of the consistency of all other data, AS 
stated above. Thus, in honour-point equivalents, the superior group ranged from 3°0 to 4.0, around & 
mean of 3-7; corresponding data for the control group were 1.5 to 3:6, and 2.5. In achievement test scores, 
superior children ranged from 0°5 years below to 1-9 years above actual grade level, and were accelerated 


1.0 year, on the average, while similar figures for the control group were 1°3 (below) to 0-6 (above), and 
0-3 years’ retardation. 


III. REsuLrTs 


Treatment of results consisted of categorization of varying behaviour-reactions and 
-patterns within each task, and comparison of experimental and control group frequency 
distributions by the X* technique. (Marginal distributions provided the ‘expected’ pro- 
portions; neighbouring levels were combined as necessary, to ensure five or more ‘ex- 
pected’ subjects; Yates’ correction for continuity was employed where appropriate. 
It should be noted that the x2 treatment in the present paper represents a refinement of 
that employed in the original study.) Within any selected dimension of behaviour, cate- 
gories are presumed to be exhaustive; are built on concrete referents, not subjective 
judgments; and are inductively derived from (not imposed on) the obtained protocols. 
Complete data are presented in the original study; a more succinct summary of findings 
is offered here. 

Word-naming. A brief analysis of the logical coherence within protocols revealed 
significant differences (P < 0-02) between experimental and control groups, in favour of the 
former. Coherence was defined in the simplest and most objective fashion possible, for 
this preliminary study, by classifying protocols according to the number of clear 
thought sequences (three or more obviously related words, comprising a generic sequence 
as: ‘red, white, blue’, or an associative train, as: ‘lion, roar, 200°) as opposed to isolated 
or questionably related words. Group distributions may be illustrated by the fact that 
40 % of the superior group and only 11%, of the average employed six or more sequences, 
while, at the other extreme, 31%, of the average protocols and 9% of the superior were 
almost entirely disjunctive in quality, exhibiting two or fewer sequences. The expecte 
group differences were found in the more commonly explored, complementary dimension 
of productivity (total number of words), with one-third of the superior group against 
9% of the average naming 60 or more words, and 26 %, of the average against 0-0 % of ve 
superior limited to 39 or fewer words (P<0-01). Further investigation (of mean coher 
ence per productivity level, and vice versa) indicated that these twin aspects of thought 
Processes in flux are less than perfectly correlated, especially among average children, 50 
that a high productivity level does not necessarily imply notable coherence of thought. 

I Vigotshy, Dr eliminary tasks. There were no group differences in the initial selection ofa 
simple principle—colour or shape—for sorting the Vigotsky blocks, in (preliminary 
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Task I: approximately two-thirds of both groups first chose shape as the preferred con- 
cept. Interesting and significant group differences in the initial reactions to the instruc- 
tions for this relatively novel and primitive conceptual task were discovered, as indicated 
in Table 1. (Initial reactions were not systematically observed for all subjects on sub- 
sequent Vigotsky tasks. Statistics computed for those which were observed indicated 
increasing differentiation of groups with increasing task complexity, and a.progressive 
downward shift in the locus of greatest differentiation.) Nearly one-third of the superior 
subjects impatiently began Task I before the examiner completed her instructions, while 
only one average subject did so. On the other hand, 43% of the average subjects demon- 
strated some difficulty in comprehension or acceptance of the task, in contrast to 14% of 


the experimental group. 


Table 1. Initial reactions to Vigotsky, preliminary tasks 


Frequencies 
Observed* 
TERE FT 
Initial reaction Av. Sup. Expected 

A. Impatience: too-early start 1 11 6-0 
B. Immediate start 8 a 3 19 19 19-0 
(B). Immediate start, but questions during instructions 5 2 
OC. Delayed start (sits in thought, or asks several preliminary questions) | 2 10-0 
D. No start; requires repetition of instructions 3 1 

35 35 35-0 


‘Totals 
+ 2213.334; P <0-01 (D.5.=2:P <001, X=9:210; P <0-001, x= 13-82). 


Table 2. Final (prompted) explanations of Vigotsky sortings, preliminary tasks 


Frequencies 
(ৰ লা: 
Observed* 
=— —— 
Final explanation Av. Sup. Expected 

A. Concept abstracted and named 25 33 29-0 
B. Groops separately described, correctly 10 1 
C. Trrelevant, vague, partial descriptions of groups 0 0 6-0 
D. Fails to explain 0 1 

35 35 35:0 


‘Totals 
* x2 4.298 (corrected for continuity); P <0°05 (D.F. =1:P <0-05, x =3:841; P <0:02, ¥=541). 
Classification of subjects according to the mode of grouping the blocks revealed in- 
significant differences in Task I, although 26% more superior than average subjects 
Preferred an uncomplicated sorting into (5) colours or (6) shapes, while 26 % more average 
than superior children produced a differentiated (one or more of the five or six primary 


groups subdivided in some way); an apparently confused; or no sorting. 
itial (unprompted) explanations of the (correct) sorting 


Similarly, classification of the in ee ্ 

Tevealed no significant group differences. A slight initial superior proclivity (54% 
against 37%) for efficient abstraction and naming of the conceptual principle involved, 
however, did become significantly pronounced in the final explanations, with the ad- 
mixture of systematic prompting by the examiner. As shownin Table 2, virtually all of 
the superior children were able to reach this level with prompting, while more than one- 


fourth of the control group remained ‘situation-bound —limited to description of the 


Specific block-groups. 
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Upon instructions to shift to an alternative elementary sorting principle, in (prelimi- 
nary) Task II, significant group differences in response again were demonstrated, as seen 
in Table 3. Nearly three-fourths of the superior youngsters, in contrast to approximately 
one-third of the average group, evinced independent conceptual flexibility, at this 
primitive level. 


Table 3. Shifting simple concepts, Vigotsky, preliminary tasks 


Frequencies 


Observed* 
EEO = 
Flexibility Av. Sup. Expected 

4. Spontaneous, appropriate re-sorting 12 25 
B. Re-sorts with aid, after initial: } 2].0 

B;, selection of new, but inappropriate concept 3 8 
Bs, perseveration with original concept 6 2 6-5 

Bs, vague, unclear sortings 5 0 
B,, aimless or no activity 4 ১} ্ং্চ 
C. Rigidity: any of B,-B,, but no re-sorting, in spite of aid 6 3} ” 
Totals 35 35 35:0 


* 2°=12.562, P <0-01 (2 D.r.:P <0-01, ¥2=9.210; P <0-001, x2 = 13-82). 


Vigotsky, Task III. The Vigotsky problem proper provided some of the most in- 
triguing and clear-cut group differences in the entire battery. Categorization of subjects 
by the level of structure required to achieve the correct Vigotsky sorting very signifi- 
cantly (P <0-001) differentiated the two groups. With no more than two levels of struc- 
ture, for example, 74%, of the superior children reached the solution, in contrast to 
29% of the average subjects. Conversely, even with maximal structure (17 of the 22 blocks 
correctly placed for the subject), 37% of the average group against 3% of the superior 
still could not perceive the solution. 

Group differences in the time taken to reach solution reaffirmed the marked superior 
tendency toward perseverance in an unstructured problem situation, and average in- 
clinations toward inertia, with fairly constant demands for structure. Superior subjects 
took significantly longer than average (P < 005) to reach solution, with 83 %, of the latter 
solving the problem in fifteen minutes or less, in contrast to 49%, of the superior group: 
(These data cast some light upon the anomalous results of studies which have assumed 
speed of solution to constitute a positive measure of success in the test.) 

Once all subjects had achieved (or been shown) successful solution of the Vigotsky 
problem, explanations of the correct sorting—both the initial, spontaneous offerings, Am 
the final, prompted, verbalizations—still served to differentiate the two groups to % 
remarkable degree, as Table 4 demonstrates. Three-fourths of the superior children, in 
contrast to but 14% of the average, were able Spontaneously to perceive and verbalize 
the twin concepts, in some form. Nearly one-half of the average subjects, against 11% 
of the Superior, could not offer even a partially adequate explanation, without assistance. 
Yet the introduction of prompting exaggerated, rather than minimized, group differences 
in response, as 89%, of the superior children achieved succinct abstraction of the twin 
concepts, or at least accurate group descriptions, with aid, while 77%, of the average 


roup still could n R 5 = ৰ 3) 
BOUND ot advance beyond Successive, ‘situation-bound’, comparison of pairs 
of block-groups. 
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Table 4. Initial and final explanations, Vigotsky 


| Initial (spontaneous) Final (prompted) 
explanation explanation 
{ (frequencies) (frequencies) 
Observed* Observedt | 
Explanation Av. Sup. Expected Av. Sup. Expected 

A. Double concept abstracted and named (‘It's 1 3 2 24 13-0 

| by size and height’) 
B. Accurate description of each group, concepts 1 17 15-5 6 ্ 6.5 


used interactively (‘These are big and tall; 
Nl these are small and tall’) 
(B.) Successive comparison of groups, concepts 3 6 5 0) 
used alternately (‘These are taller than these, 70 
but bigger around than those’) 


C. Single concept abstracted and named (‘It’s 11 5 5 4 
by size’) | 10-0 
| D. Description of each group, with variations on 4 0 9 0 
x single concept (‘ Big, medium, small, tiny’) ৪5 
BE. Irrelevant, vague description of groups F 3 Ee 8 0 
(‘They're different shapes...) | 9.5 i 
F. None offered 1 5 0 
85 35 35 35 35:0 


‘Totals 
503, P <0-001 (2 D.r.: P <0-001, x: 


Table 5. Absurdities 


Ttem 1. Frequencies  ltem 2. Frequencies Item 3. Frequencies Item 4. Frequencies 


ক oe ত 
Observed* Expected Observedt Expected Observed} Expected Observed§ Expected 


{ Recognition of ১) hk 
“ hh, incongruity Av. Sup. Av. Sup. Av. Sup. Av, Sup: 
He enuity a: as 6 2 15 97 21-0 
mediately precise 4 15) 12.5 | 10-0 | 16-5 
a Circumlocutorybut, 2 al ly KC L ৰ Ee 
“Ventually correct, J 
iB Ossible vague notion, 4 3 L bh 1 ! Al aL 
Masao explicitly 22-5 25.0 i Gi 
’. None 25 gl 82 18) = vo) al 
a 35 35 350 35 85 350 35 35 350 35 35 350 
2 = 6-635; P <0-001, x = 10-83). 
, X2= 10-88). 
: y= 10:88). 


=782; P <0-01, x =9-210). 


offered or had been provided A-level explanations (at the con- 
clusion of progressive, level-by-level, demonstration and discussion), instructions to 
demonstrate a firm grasp of the Vigotsky principle by re-sorting the blocks into the correct 
block-groups without aid still significantly differentiated experimental and control 
Subjects (P <0-05), in terms of errors made. Sixty-nine percent of the superior children, 
for example, against 31% of the average, re-grouped without error. 

Absurdities. Spontaneous appreciation of the incongruities involved in the four 
‘memory’ items was consistently and significantly characteristic of the superior group, 
rather than the average, as Table 5 demonstrates. On all four items, superior children 
Strongly predominated (by 32% or more) at a level of immediate sensitivity to the 


After all subjects had 
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incongruity, while, on three of the four items, the large majority (71% or more) of average 
children betrayed no recognition whatsoever. Summarizing these results, a re-cate- 
gorization of subjects according to the number of ‘Absurdities’ explicitly recognized, 
immediately or eventually, very significantly differentiated the two groups (P <0-001), 
vith 54% of the experimental group and but 9% of the control responsive to at least 
three of the four items. I 

Confusions. As can be seen in Table 6, reactions to two of the three Confusions signi- 
ficantly distinguished experimental and control groups, with the vast majority of the 
former (69%, or more) explicitly or implicitly alert to the subtle omissions in these 
‘arithmetic’ problems, while the bulk of the latter (69%, or more) successfully were led 
astray. The first and most devious problem apparently deceived or confused both groups, 
although trends here were consistent with the pattern elsewhere. An overall, summary 
classification of subjects by the number of ‘Confusions’ resolved, explicitly or implicitly, 
significantly differentiated the two groups, with 60%, of superior children alert to at 
least two of the discrepancies, and 51 % of average children perceiving none. 


Table 6. Confusions 


ন + i 3. Frequencies 
Item 1. Frequencies Ttem 2. Frequencies  Ttem bo le 


5 
Attentiveness Av. Sup. ‘Av. Sup. Av. Sup. 
4. Refusal of solution, because of inadequate 2 yf 7 Io 13.0 5 22 15 
information 5.5 
B. Solution, pending further information 2 0 3 5 1 £ 
6.5 
(B). Solution, Supplying missing information 11 9.0 L i 0 0 a 
OC. Deep thought; Vague perception of dis- 5 kd 6.0 0 0 2 ki 20:0 [3 
crepancy ; no solution attempted | 
. Immediate false solution 15 10 i 24 Kd 156 27 1 
E. Blank; total confusion ; immediate refusal of 4 go} 14:5 0 0 0 9 
Problem (‘I'm no good at arithmetic’) 
‘Totals 


35 35 35.0 35 35 35.0 35 35 
* x2 =4.834, N.S. 
{ X,=16.784, P <0-001 (2 D.x.:P <0-001, 2 = 13-82). 
¥ 1°=18:900, P <0.001 (1 D.r.:P <0-001, ¥2 = 10-83). 


Perceptual organization. Qualitative differences in the mode of organization of ‘whole 


Rorschach responses were significant on Card 1 (P<0-01), but not on Cards 2 and 7, 
although the direction of differences was the same in all three cases. (The latter. two 
Cards produced very few ‘global’ Tesponses, in either group.) On Card 1, approximately 
three-fourths of the average subjects, against 36% of the superior, reported a ‘global 
‘whole? Percept only, while 64%, of the Superior children, against 26%, of the average 


responded either with a differentiated ‘whole’ or with both differentiated and ‘global’ 
‘whole’ percepts. 


Definitions. Of the five “Definitions? 


« (‘bicycle’, ‘puddle’, ‘nonsense’, ‘join’, and 
compare’), in which the factor of Tange 


b ‘of vocabulary was excluded as desired (i.e. in 
which all Subjects were thoroughly familiar with the Words), in order to isolate more OF 
less ‘native’, qualitative definitional differences, four significantly differentiated expert 
mental and control groups (P <0-001 in three cases; <0-01 in one), and all five items 
demonstrated the same Pattern of differences. Categorization was, of course, specific [5 


|, 


i —~ r ted 
Observed* Expected Observedf Expected Observed} Expec 
FEE he) বু r 
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the ‘Definition’, but a typical overall progression emerged, which is illustrated in Table 7. 
In all five cases, superior subjects most often (from 44%, to 91%) offered either concise 
Synonyms, or fuller descriptive explanations, while average definitions most typically 
(from 45 %, to 70%) were either overly vague and general or overly narrow and particular, 
Or else wholly amorphous. 

Similarities and differences. No formal results in this task can be presented because 
the fact that several subjects offered more than one response (x2 demands independence 
of frequencies in each class) precluded computation of probability figures, for group 
differences. In general, group differences in response were marked—somewhat more 
S0 in ‘Similarities’ than in ‘Differences’—and resembled those found in ‘Definitions’. 
The extraordinary heterogeneity of the item-categorizations in this task, however, defied 
extraction of a clear-cut overall progression, although superior responses tended to com- 
Prise precise generalizations of basic similarities or differences, while average responses 
tended towards indefiniteness, irrelevance, or narrow particularization. In response to 
the first ‘Similarity’, ‘car-boat’, for example, 83 % of the superior and 42%, of the average 
responses consisted of the precise generalization, ‘transportation’. The remaining 17% 
Superior and 58% average responses were more specific (‘motors in both’); or vaguer 
(‘both go’); or clearly irrelevant (‘people made both’). 


Table 7. Definitions of ‘puddle’ 


Frequencies 
Observed* 
c—_—— 
Definition Av. Sup. Expected 
A. Preci ) (‘standing water’) ly v 6 14 10.0 
B. Doe ES Ahn [ta plsos where rain makes mud in the road ) 9 18 13-5 
C. Vague characterization; situational illustration (‘some water’; ‘puddles 6 1 
are in back of my house after rain’) Re - 11-5 
D. Repetitive or inadequate phrases (‘a puddle of water’; ‘it rains’) 14 9 
‘Totals 35 35 35-0 


* 218-766, P <0-001 (2 D.F.:P <0-001, x2 =13-82). 


IV. DIScUSSION AND CONCLUSIONS 


It should be stressed that the limitations in scope of this brief study demand tentative 
rather than definitive conclusions. Among other things, there are (as yet) no reliability 
figures. TInter-observer reliability was very high (0-997) in an early study which utilized 
the qualitative approach (Terman & Merrill, 1937, p. 303, n), and hence might be so, 
by analogy, in the present study, especially since this investigator was restricted to non- 
judgmental recording of behaviour. The Vigotsky presents the greatest barrier to an 
estimate of task reliability, in terms of parallel forms (some tasks bear simple retesting ; 
the split-half technique appears less appropriate to a heterogeneous battery), but one 
Study reports some progress in this direction (Semeonoff & Laird, 1952), and a gratifying 
stability of individual behaviour patterns. fd 

It also should be kept in mind that the investigator both selected and tested the 
Subjects. In order to prohibit any subliminal ‘halo’ effect, all identifying data for the 
Subjects were filed away 3 months prior to testing, and protocols were coded and well- 
shuffled, after testing, with another 3 months’ hiatus before categorization. Furthermore, 
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the rigid adherence to recording and sorting in terms of concrete referents virtually 
eliminated any opportunity for subjective assessment. : 

On the other hand, this latter restriction also limited the scope of the investigation. 
The extension of observations and analysis through the use of observer-teams, as well as 
recording devices, would permit study of endless nuances of behaviour glossed over in 
this initial survey. In the ‘Word-naming’ task, for instance, one could explore differential 
trends in a more subtle, overall coherence of thought processes, and in the variability, 
extensiveness, and generality of content categories. In the Vigotsky tasks, initial 
reactions call for further study, along with the flexibility and relevance of presolution 
hypotheses, and working attitudes (labile or intensive concentration; preference for or 
avoidance of overt manipulation ; self-sufficiency, etc.). In the Rorschach situation, the 
study of differential organizations of a constant area may be extended to major details, as 
well as wholes, with the elaboration and precision of a response (within the F+ to F— 
dichotomy) calling for consideration, among other qualities. 

Meanwhile, certain tentative conclusions, relevant to this particular procedure and 
normative group, may be offered. (1) The mental Processes of superior children were 
significantly more coherent, as well as more Vigorous or productive, than those of average 
children. (2) Subtle behaviour reactions to an elementary task significantly differentiated 
intellectual levels, while grosser task achievements did not. (3) Superior children sig- 
nificantly more often abstracted and named conceptual principles, while average children 
remained ‘situation-bound’. (4) Superior children demonstrated a significantly lesser 
degree of conceptual rigidity than average children. (5) Superior children required sig- 
nificantly less structure than average (and persevered significantly longer without aid) 
in a complex conceptual problem, and they made fuller use of assistance, when given. 
(6) Significantly more superior than average children perceived and manipulated multiple 
concepts. (7) Superior children had a significantly firmer grasp than average on demon- 
strated conceptual principles. (8) Logical incongruities were spontaneously recognized 
significantly more often by superior than by Average youngsters. (9) Superior children were 
significantly more alert or attentive to camouflaged omissions and discrepancies. (10) 
Average children showed a significant restrictive trend tow 
superior youngsters added or preferred differentiated percepts. (11) Superior children 
tended to define even the most familiar and mundane Words with Synonyms or compre- 
hensive descriptions, in significant contrast to average indefiniteness or over-specificity. 

Apart from the specific findings, it is hoped that this paper accomplishes its broadest 
purpose, of stimulating a novel orientation toward the analysis and subsequent measure- 
ment of the more fundamental intellectual processes. The battery itself, of course, may 
be revised and extended in an endless variety of ways, and applied to many other subject- 
groups; both normal and abnormal, toward the gradual accretion of a body of knowledge 
—2 set of qualitative norms—of differential intellectual Processes, at various life-stages, 
and toward truly fertile, experimentally based, dimensional quantification of intelligence. 


ards ‘global’ percepts, while 
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THE SOLVING OF THREE-TERM SERIES PROBLEMS 


By IAN M. L. HUNTER 
Psychology Department, Edinburgh University 


Sixteen problems of the three-term series type are Presented to each of 64 11-year-old children and 
32 16-year-olds. The older children show evidence of solving these problems by articulated sequences 
of analytical judgments which accord with the varying logical structures of the problems, show no 
influence of atmosphere effect, show marked practice effects in Progressing from one problem to the 
next, and solve problems involving the relatively abstract happier-sadder’ relation as quickly as identi- 
cally structured problems involving the relatively concrete ‘taller-shorter’ relation. In contrast, the 
younger children show but slight evidence of being influenced differentially by variations in logical 
Structure, are susceptible to atmosphere effect, show smaller practice effects, and solve ‘taller-shorter’ 
Problems more rapidly than ‘happier-sadder’ Problems. The results are interpreted as demonstrating 


I. INTRODUCTION 


‘Tom is taller than Dick: John is shorter than Dick. Which of these three boys is the 
tallest?’ This exemplifies what is here called a three-term series Problem. Consider the 
series A > B> OC. This series may be transformed in 
comprising two terms and a serial relation. 
Series see, for example, Stebbing, 
sented to someone who is required 
Said to have a three-term series 


items to be seriated are not presented in concrete actualit 
experiments with sticks, dolls, etc. (1952, PP. 96-157); 
Secondly, the series to be derived comprises the mi 
namely, three; this contrasts with the four- 
by Pinard, Barbeau, Laurendeau & Parant 
thirdly, the problems, as stated, make no 
negative statements such as ‘A is not taller 


JY 2s, for example, in Piaget's 
rather they are presented verbally. 
nimum possible number of items, 
and five-term series employed, for example, 
(1954) in their adult intelligence test. And 
Use either of the ‘between’ relation or of 
than B’. Nevertheless, the very restricted- 


statistical approach, and of Piaget, with his predominant 
number of variables likely to affect the Solving of three- 


» It may be best to clarify some points of termi- 
nology and present a theoretical outline of the Solving process. 
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(i) The structure of three-term series problems 


Consider the statement that A is taller than B who is taller than C. This series may be 
represented symbolically as A>B>C or as C<B<4A. It may also be presented as 
2 set of two premises, the four basically different premise structures being as follows: 
IL A>B:B>C; IL A>B:C<8B; II, B<A4:C<B; IV, B<A4:B>O. A, B, and O are 
the terms of the premises and likewise of the series. Any given serial relation is represented 
by > (or by <) while < (or>) represents the same relation reversed. The converse of any 
premise is that proposition in which the terms are transposed and the relation reversed, 
e.g. B>C is the converse of C < 2B. The referent of any premise is its first term and the 
referee is its second term, e.g. A is the referent of A> B and the referee of B<A. Two 
premises are linked where they have one term in common, e.g. A > B: B> OC are linked but 
A> B:0C>D are not. Two linked premises are isotropic when each contains the same 
Uunreversed relation and also when the common term is the referee of the first-encountered 
premise and the referent of the second premise, e.g. A>B:B>C and C<B:B<A. 
When the relation of one linked premise is the reverse of that contained in the other, then 
these premises are heterotropic e.g. A> B:C <. Likewise, when the relations are identical 
but the common term is the referent of the first premise and the referee of the second, 
then the linked premises are, again, heterotropic, e.g. B<A:C<B. (Notice that, since 
only two premises are involved, they will necessarily be encountered consecutively. With 
Problems involving series of four or more terms, linked premises may be non-consecutive, 
e.g. A>B:0>D:B>OC. In such a case, the person must, after encountering the first 
Premise, suspend judgment, and either wait or search for that second premise which is 
linked to it. Examples of problems made more difficult by the non-consecutive presenta- 
tion of linked premises are to be found in the relational sorites of Lewis Carroll (1895), 


and in the series problems of Pinard et al. (1954).) 


Table 1 

First set Second set 

:B>C >? C<B:B<A <? 
1 423:326 <? C<B:B<4 >? 
TE A>B:C<B >? C<B:4>B <? 
IIs A>B:C<B <? C<B:A>B >? 
HL B<4:0<B >! B>C:4>B <? 
HL 2 B<4:0<B <? B>C:4>B >? 
IV, 1 B<4:B>C >? B>0:B<4A <! 
IV: 2 B<4:B>C <? B>0:B<A4A >? 


The premises having been prese 
Series by being asked one of severa 
form of question is employed, n: 
question requires the person to 
Symmetrical relation expresse 
of by the comparative (e.g. is taller than) 


nted to the person, he may be required to derive the 
1 different questions. In the present study, only one 
amely, ‘Who is tallest/shortest?’ In other words, the 
state that term which stands to the other two in the 
d by the superlative adjective (e.g. is tallest of) instead 
. Thus each of the above four premise structures 


may be followed by one of two questions, that is, either Ly 0) ‘Who is tallest?’ which 
may be symbolized as ‘> ?’, or by (2) “Who is shortest? which may be symbolized as 
‘<? The eight different problem structures which result are Shown in the first column of 
Table 1 preceded by a ‘code reference’ in terms of which each problem structure will be 
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referred to hereafter. The second column shows a further eight structures which are 
identical with the first eight except that, in each structure, there is a reversal of all the 
relations involved and a corresponding change in the locations of the terms. Since the 
ensuing discussion applies equally well to both alternative sets of eight structures, re- 
ference will be made only to the structures listed in the first column. (A complete study 
of three-term series problems involves considering a total of sixteen different Structures; 
and these may be derived by arguments other than that outlined above. However, as 
Table 1 shows, half of these structures are, as it were, Psychologically equivalent to the 
other half. Starting with the series C>B>A instead of A >B>C, a further set of six- 
teen structures may be derived which are, in effect, identical with those shown in Table 1.) 


(ii) Reorganizings involved in deriving the series 


The covert psychological performances 
from a set of two-term premises are here infer 


in discussing his ‘axiom of skipped 
mber of intermediaries may be ex- 
at remains written’ (p. 646). If two 


the direction which has already been established by it. Ttis of interest that this reversing 
process has been singled out by Piaget in his discussio. 


psychologists in discussing the ‘reverse detour’ as ‘a 


sistent with one’s natural expectation of a straightforward proores ]° 
(Woodworth & Schlosherg, 1954, p. 834). ” TCU 


| 
i 
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(iii) Atmosphere effects 

The above discussion treats the deriving of a three-term series as a sequence of ana- 
lytical judgments of the relation and identity between successively encountered terms. 
But both Burt and Piaget found that, with children, the deriving may be strongly in- 
fluenced by the ‘general feel’ or ‘global impression’ of the problem: that certain forms 
of problem predispose the thinker to accept that particular answer which ‘looks right’ 
although it may or may not be correct. This influence of ‘global impression’ has received 
its most UMambiguous confirmation in the study of adult syllogistic reasoning and has 
been called, by Woodworth & Sells (1935), the ‘atmosphere effect’. Another and par- 
ticularly compelling instance of an ‘atmosphere effect’ which derives from the structural 
characteristics of the problem has been reported recently by Hunter (1957). 

From Burt’s discussion of three-term series problems, it would appear that atmosphere 
may derive from two closely related sources. These may be called ‘direct statement’ and 
‘inclusiveness’, respectively. The effect of ‘direct statement’ is described by Burt as 
follows. “With the statement “Jack runs slower...” ringing in the memory, a child 
asked “who is the slowest?” naturally tends to say “Jack runs slowest”’’ (p. 126). This 
source of suggestion will presumably operate most strongly in structure II where one 
premise contains the given relation and the other the reversed relation and where there 
is no conflict between the two direct statements. Consider the problem ‘A is taller than 
B:C is shorter than B. Who is tallest?’ Here, the answer suggested by direct statement is 
the referent of the first premise, i.e. A. In a sense, the thinker is actually told that A is 
the tallest. Likewise, the referent of the second premise is suggested in answer to the 
question ‘Who is shortest?’ Therefore, irrespective of the question asked, problems of 
Structure IT suggest the correct answer by ‘direct statement’. In contrast, problems of 
structure IV would suggest, by ‘direct statement’, the wrong answer, namely, the middle 
term. In this case, however, the two direct statements conflict, B being taller in one 
In consequence, it is doubtful whether atmosphere 
effect deriving from ‘direct statement’ would operate in structure IV. 

‘Inclusiveness’ has been discussed by Piaget (1921) in relation to the following problem 
Of structure IV, 2. ‘Edith is fairer than Suzanne: Edith is darker than Lili. Which is the 
darkest, Edith, Suzanne, or Lili?’ As Burt points out, the statement ‘Edith is darker 
than Lili’ suggests that both Edith and Lili belong to the dark group, Edith being 
merely more intensely marked by the special character of that group; hence, the child i 
apt to select Lili as the dark one when asked if she is darker than Suzanne. In Piaget's 
Words, it is as though the child reasoned as follows. ‘Edith is fairer than Suzanne, 50 
they are both fair; Edith is darker than Lili, so they are both dark: therefore Lili is dark, 
Suzanne is fair, and Edith is between the two. In other words, owing to the interplay of 
the relations vo led in the test, the child, by substituting the judgment of member- 
Ship (Edith and Suzanne are “fair” ete.) for the judgment of relation (Edith is “fairer 
than” Suzanne), comes to a conclusion which is exactly the opposite of [the logical 
conclusion]’ (1928, pp. 87-8). (It should be mentioned that the ER drawn 
by Piaget from his 1921 study are somewhat vitiated not only by his ‘clinical method 
but also by his use, in rephrasing the problems, of the words blonde and brune alongside 
the more relational words claire and foncée.) In the problem structures outlined above, 


‘inclusiveness’ would favour an incorrect answer with IV and a correct answer with II. 
19 Gen. Psych. 48, 4 
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In summary, if the two atmosphere effects were to operate, structure II would be 
easier because of both ‘direct statement’ and ‘inclusiveness’ while structure IV would 
be more difficult to solve because of ‘inclusiveness’? but not, presumably, of ‘direct 
statement’. 


(iv) Reorganizing and ease of solving 


The processes suggested above as operating in the solving of three-term series problems 
are, at best, directly observable only to a limited extent through retrospecting and, at 
Worst, not amenable at all to direct observation. However, if the ease with which any 
particular problem is solved were a function of the number and complexity of the Te- 
Organizings required, then these reorganizings would manifest themselves in the relative 
difficulties of each problem structure. Problems containing heterotropic linked premises 
Would be more difficult than problems of structure I where the premises are already 
isotropic: IV would be more difficult than Problems requiring only converting (II) or 
reordering (IIT): and if atmosphere effects operated, the negative atmopshere problems 
(IV) would be more difficult than the positive (II). Such differences in relative difficulty 
would reveal themselves either in the frequency with which the problems were solved 
under standard conditions or in the time required for Solving, it being supposed that every 


additional reorganizing Process increases both the likelihood of error and the time re- 
quired to arrive at the correct solution. 


(i) Subjects Il. PRocEDURE 


‘There were two groups of subjects. The first comprised 64 children (32 boys and 32 girls) aged between 
10 years 5 months and 11 years 11 months, 


drawn from two classes of the 
above average intelligence. The 
15 years 1 month and 16 years 1 


above average intelligence, being prospective candidates for the Scottish School Leaving Certificate. ‘They 
all attended Portree Senior Secondary School, Isle of Skye. The reason for having twice the number of 

rent when the results are considered. Briefly, such small inter- 
first 32 1l-year-olds studied that it was thought advisable to re" 
ier group of 32 subjects. 


(ii) The problems used 


‘The sixteen problems used are shown in Table 2, numbered 1 to 16. In the third column 
of that table, the structure ted by the ‘code reference’ described in the Intro- 
duction. The exact Wordings of problem nos. 1, 2, and 3 were as follows. ‘George is taller than Harry: 
Harry is taller than Willie. Which of these three boys is the tallest?’ ‘Lily is sadder than Olive: Lily 
is happier than Edith. Which of these three girls is the saddest?” « ‘Tom is taller than Dick: John is shorter 
than Dick. Which of these three boys is the tallest?’ Each Succeeding problem was worded in exactly Le 
and familiar girls’ names or three short and familiar 


Symbol ‘>? and ‘sadder than’ So 
Colder’ was the alternative relation? 


the symbol ‘<’. For the re 


tl D 


maining half of the 11 


e -year-olds, ‘ warmer-. 
Was substituted for ‘>? and ‘ 


| 
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tackled eight problems involving the ‘taller-shorter’ relation interspersed among eight problems, of 
identical structure, involving the ‘happier-sadder’ relation. Each of 32 l1l-year-olds tackled exactly 
the same problems as the members of the older group. And each of the remaining 32 1l-year-olds tackled 
sixteen problems of which eight involved the ‘taller-shorter’ and eight the ‘warmer-colder’ relation. 
Each problem was typed on a separate white 6 in. by 4 in. card. The first premise occupied the first line, 
the second premise a second line directly beneath the first, and the question a third line beneath the other 
two. 


(iii) Administration 


‘The procedure for both groups of children was identical. The children were tested individually in a 
room of the school attended by them. Each was given twenty problems in all, that is, four practice 
problems plus the sixteen test problems. When the child was seated and rapport established, he was in- 
structed as follows. ‘Now, we're going to do some simple problems and I think you'll find them easy 
enough. Here's the first one. Just read it over to yourself.’ The first practice problem was handed to the 
child. ‘Now, you see the question there at the end? ‘Tell me what you think the answer is.’ When this 
first problem had been correctly answered, the card was removed and the experimenter continued. 
‘Here’s another problem much the same as before. But this time I'm going to time you with this watch 
to see how long you take. Tell me the answer as quickly as you can without, of course, hurrying so that 
You make mistakes. Andif you do make a mistake, T'I1 tell you so that you can have another try.’ With 
this, the experimenter presented the second practice problem, and started a stop-watch when the child 
began to read the problem. If a wrong answer was given, the experimenter said ‘No, try again’, and 
recorded the wrong answer along with the time at which it was given. The final (and usually the only) 
time recorded was that at which the correct answer was given. ‘These times were entered in a prepared 
record blank to the nearest second; and the timing was carried out as unobtrusively as possible, without 
attempt to conceal from the child the fact of his being timed. Testing continued in this manner with the 
remaining practice problems and the sixteen test problems. The four practice problems were taken from 
Burt's (1919) graded series. They were tests nos. 2,38, 8, and 1 of that series and were always presented 
in that order. The test problems were presented to the first sixteen children in the same cyclical order 
(i.e, nos. 1, 2, ..., 16) but each child began with a different problem. Likewise, each of the second 
Sixteen subjects began with a different problem, the problems now being in the constant cyclical order of 
nos. 16, 15, ..., 1. Taking the group as a whole, each problem was thus tackled first, second, third, and 
50 on by an equal number of children with the effect of counterbalancing the influences of possible practice 
jf At no point was the child questioned about his ‘reasons’ for giving 


effects on any particular problem. 
oR ঠ ly, however, the child would spontaneously offer some explanatory 


any particular answer. Occasiona 
remark; and, when this happened, the remark was recorded. 


(iv) Treatment of results 
the 16-year-olds solved the problems সত St ও ৰ Se the 
results Y Lad to be treated separately. The genera treatmen Of results was, however, 
A oie The basic assumption underlying the design of this study was that the intro- 
duction of an additional ‘step’ in the thinker's thought processes would involve an increase in the time 
taken to arrive at the correct solution. And the question was: did this problem take relatively longer to 
Solve than that? For each problem there was, in each group, a distribution of either 64 or 32 time Scores 
and the interest lay in comparing these distributions as between one problem and another. This com- 
Parison could not be made by t-tests because the distributions were not only skewed but also discontinuous 
AS a Consequence of some children having given a wrong answer before THO DNL OE the problem a the 
experimenter’s prompting and arriving at the correct solution. ‘The use of Xx Le appropriate. 
Ccordingly, the median time for solving was found. This was between 11 and sec. for the younger 
froup and between 8 and 9 sec. for the older group. The total was then found of the number of instances 
2 which a particular problem was solved correctly in less than the median he and, likewise, of the 
Number of instances in which that problem was not solved correctly in under the ee However, 
it was discovered that this procedure threw away some of the data. ‘Thus, one subject might have solved 
All sixteen problems in less than (or more than) the median time for the group; 50, whatever time dif- 
crences he showed between the solving of one problem and the next would not enter into the final results. 
C following modified procedure was, therefore, adopted. Instead of selecting the median time score for 
the total group of 32 or 64 children, each child was made to provide his own median value. This median 

19-2 


Because, on the average, 


292 Solving of three-term series problems 


varied from child to child but, for each individual, there were eight problems falling below and eight above 
(allowance being made for ties between problems). The time scores of each child were thus treated sepa- 
rately, and a note made of those problems which were correctly solved in the eight shortest as contrasted 
with the eight longest times. The total was then found, for all the children in the group, of the number 
Of instances in which each problem was (a) one of the eight easiest to solve, and (b) one of the eight most 
difficult. (One point about this method merits mention. It is the treatment of those instances in which 
@ problem was correctly solved in less than the median time even after a wrong answer had been given 
and corrected. [These solutions were regarded as falling below the median time.] This treatment is 
admittedly questionable; but in fact it was of no practical consequence since such ambiguous instances 
occurred in only 5 out of the total of 1536 instances.) The results were worked out by both the above 
methods, that is, by taking the group median and the individual medians. Exactly the same inter- 
Problem differences emerged from each method; but the latter procedure proved.its merit by revealing 
these differences in slightly enhanced form. It is the totals obtained by the latter (individual medians) 
method which are shown in Table 2 to two decimal places. 


Table 2 
1l-year-olds, 16-year-olds, 
N =64. No. of N=32. No. of 
solutions solutions 
r 

Below Above Below Above 

No. Structure Ref. median median median median 

ne A>B:B>C >? Ld 151 

2 B<4:B>C <? IV, 2 2000 
3* 4>B:C<B >? IL I 
4 B<A:C<B <? IL 2 
5* B<4:B>C >? IE 1 
6 A>B:B>C <? L2 
য* B<4:C<B >? LIL 
8 A>B:C<B <? IL 2 
9 4>B:B>C >? Ll 
10+ B<4:B>C <? IV. 2 
11 A>B:C<B >? i iE 
12+ B<A4:C<B <? IL 2 
13 B<A4:B>C >? IV, 1 
14+ A>B:B>C <? IL 2 
15 B<A4A:C<B >? IHL, 1 
16* A>B:C<B <? IL 2 


* Denotes those problems which involve the ‘taller-shorter’ relation. 


(i) Effect of practice THI. Resvvns 


People who perform a succession of similar tasks usually show progressive improve” 
ment from one task to the next. Do the children in this e 
provement? This question is answered by comparing the times taken to solve those 
problems which are tackled early in the sequence of sixteen with the times for those 
tackled late. With the 11-year-olds, the first four problems are solved in less than So 
median time in 115 (out of 256) instances, while the last four are similarly solved in Lee 
stances. The difference between these two Proportions is significant at the 0-01 lev 
(2 =8:005). With the 16-year-olds, the first four problems are solved in less than the 
median time in 58 (out of 128) instances and the four problems tackled last in 88 instance® 
This difference is significant at well beyond the 0-01 level (X2= 14-346). Especially i 
view of the fact that there is only half the number of Subjects in the older group; 
difference is significant at a level which 50 far exceeds 0-01 as to lead to the conclusio? 
that both groups show a practice effect, the older children much more than the younger 


L in 
Ss experiment show such an 1 
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(The same conclusion emerges when the first and last two or three problems—or even the 
first and last problems only—are compared.) 


(ii) Effect of premise structure 

The sixteen test problems contain only four different premise structures. These are 
shown in Table 3, together with the appropriate totals (to the nearest whole number) for 
both groups of children. The table also shows the x* values between the proportions of 
above- and below-median instances for each structure and the levels at which they may 
be accepted as significant. Only three probability values are used, namely, 0-01, 0-02, 
and 0-05; and x2 values are corrected for continuity where the number of instances in any 
cell of the fourfold table is less than 50. 

Consider, first, the results for the 16-year-olds. Structure II, which requires converting, 
is more difficult than I which is isotropic to start with. III, which requires reordering, is 
more difficult than I. III is also more difficult than II, which suggests that reordering 
requires more time for its performance than converting. Lastly, IV is the most difficult of 
all. These findings accord with what was said above concerning the reorganizings pre- 
sumed to occur in the solving of three-term series problems. 


Table 3 
1l-year-olds (N =64) 16-year-olds (N =32) 


No. of solutions No. of solutions 


OE =, i ক লাক 
Premise Below Above Premise Below Above 
Structure median median Xx F structure median median x2 P 
5 99 i; } 91 37 
II 157 3:58 2 SE og 
3 2: 1 75 53 
I 133 128 fas be ঢা 
I 55 73 
HI 113 143 GEL EK নর য় 
IV 105 151 bh 34 94 


Compared with the 16-year-olds, the results for the 11-year-olds have three noteworthy 
features, (1) There is a reversal of the relative difficulty of I and I. This 18 strong evidence 
for the operation of a positive atmosphere effect in the younger children’s solving of Il 
(2) This reversal apart, the trends (if not the magnitudes) of the inter-structure dif- 
ferences are the same as for the older subjects. As before, IV is the most difficult: it is not 
More difficult than III to a statistically significant extent, but it is significantly more 
dificult than I (x2=6°157) and than II. Confirmation of the difference between IV and IL 
Comes from results obtained by Burt in using his test no. 12. The two versions of this test 
Were as follows. “Edith is fairer than Olive: but she is darker than Lily. Who is darker— 
Olive or Lily?’ ‘Lily is fairer than Edith: Edith is fairer than Olive. Who is the fairest— 

ily or Olive?’ The first version conformed to structure IV and was solved by 46%, of 
Urt's §-year-olds: the second version conformed to structure I and was solved by 72%, 
of the 8-year-olds. Another result of Burt’s which agrees with the present findings occurs 
connexion with his test no. 16. This test was as follows. ‘Three te are sitting ina 
le Harry is to the left of Willie: George is to the left of Harry. Which boy is in the 
Middle? This problem was of type III and was solved by almost exactly 50%, of the 
“Year-olds studied. When the premises were reordered to make the problem of structure I, 
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it was now solved by 61% of 9-year-olds. This difference of 11% between I and II 
small and probably falls short of statistical significance as does the corresponding 2 
ference in the data of the present experiment. But in both Burt's case and the writer টু 
the difference between I and II is in the same direction; this Suggests that I is indee 
slightly more difficult than I for the younger children. The inter-structure ER 
then, may be taken as having the same directions as those shown by the 16-year-olds 
excepting the difference between I and II). But these differences are in every case 
maller, and in most cases not statistically significant—a finding which is all the more 
striking when it is remembered that the number of younger subjects was twice that of the 
older. This raises the third feature of the 11-year-olds’ results. (3) The amount of inter- 
structure difference is much less than for the 16-year-olds. The same inter-structure pat- 
tern is present, but is. as it were, blurred. This ‘blurring’ of differences reflects the fairly 
general finding that the judgments of Younger children are more variable than those of 
older children both within the individual, and, the effects of specialized training apart, 
between individuals (Hunter, 1954). But more specifically, this ‘blurring’ indicates that 
the problem solving activities of the Younger children are less influenced by variations in 
the problem structure and that these children are, as will be argued below, less appreci- 
ative of the structural characteristics of the Problem situation. j 


(iii) Effect of question asted 
Each of the four premise structures is fo. 
difference in question affect ease of solving 
80 in two significant cases only, both o 
subjects, III, 2 is easier than TIL 
IV, 2, at the 0.05 level (¥*=4-083). Both differences seem amenable to an explanation 
which is derived in the first instanc 
considering the present data as a wh 
noticed that reorganizing served to i 
Consider the premise pair (III) ‘Bi 
Series from these premises, the writ 


llowed by one of two questions. Does this 
? Examination of the data shows that it does 


This made it possible to answer str 
question ‘who is tallest?’ require. 
decide which was indeed the tallest 


S, it furnishes some evidence for 
Onverting procedure. Additional 
mM a comment made by Burt in 
hen the children were afterwanr 

every child who had answered 
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correctly stated that he had converted the disparate (i.e. the first-encountered) premise. To 
return to the present study, it is noteworthy that, with the 1l-year-olds, the question 
asked has the same qualitative effects on solving time as it does with the older children 
but, in the case of these younger children, these effects are (as the reader might, by now, 
expect) not statistically significant. 


(iv) Effect of relation used 

Previous investigators have found that problems with familiar terms tend to be easier 
than structurally identical problems with unfamiliar terms (Wilkins, 1928; Brownell & 
Stretch, 1931; both as cited by Johnson, 1955, pp. 244 and 249). Here, it was hoped to 
demonstrate the effect of differences in the relations embodied in problems of identical 
formal structure. Two relations were sought such that both would be reasonably familiar 
to the subjects while one would lead to greater difficulty than the other in reorganizing 
the problem situation. There are, at the least, two respects in which a comparison. in- 
volving height might be easier than one involving happiness. First, differences in height 
can be visualized more readily; and most children seem to be visualizers. Secondly, 
differences in height involve only one dimension or aspect while differences in happiness 
are multi-dimensional, i.e. one person may be happier than another in a variety of different 
Ways. A may be happier than B because of better health and B may be happier than © 
because of a clearer conscience; and the fact that manifold aspects have to be considered 
before deciding that A is therefore happier than © would tend to hold up the thinker for a 
longer time than the simple comparison of height. In short, while there are doubtless 
many complex and obscure contingencies in the environment and in the organism which 
0 to make one attribute more abstract than another, it may be said that happiness is a 
more abstract attribute than height. From these considerations, the first expectation is 
that, in the present experiment, the eight problems involving the “taller-shorter’ relation 
will be more rapidly solved than the eight structurally identical problems involving the 
“happier-sadder’ relation. A second expectation concerns differences between the two 
age groups. From a developmental point of view, it might be supposed that the same 
Contingencies (whatever their number and nature) which make for the relative abstract- 
ness of an attribute would also retard the individual's acquisition of this attribute as a 
ing the events in his surrounding world. Accordingly, the 
ided the appropriate age range is being studied, the 


Younger children will find it relatively more difficult than will the older to handle prob- 
lems involving the more abstract attribute. Results confirm poh of the above expecta- 
tions. The first 32 11-year-olds studied solve the “taller-shorter Mano in less than 
the median time in 145-06 (out of 256) instances while the ‘happier-sadder Problems are 
y 110-93 instances. The difference between these proportions is 
9-031). With the 16-year-olds, Ee ED 
easier ite insioni extent (x2= 0-633). Thus, the younger subjects fin € rela- 
En dc ie vols nox air dan he tnetely onde 


4 hile the older subjects do not. 
bn i te ‘taller-shorter’ problems w : 
With ie TE further group of 32 11l-year-olds, the opportunity was taken to 
Contrast th Tiller ahorles relation with the ‘warmer-colder’ relation. Problems in- 
e ved in less than the median time in 118-31 


Volving this ‘warmer-colder’ relation are sol ৰ : 
(Gn ন a) Eb FS while the “taller-shorter’ problems are similarly solved in 138-95 


Means of categorizing and order 
Second expectation is that, prov 


Similarly solved in onl 
highly significant (X*= 
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instances. Although the difference between these two proportions is not negligible, it is 
not quite statistically significant (x2 = 8-446). It would seem that reasoning about entitles 
which differ in degrees of warmth is, for the 1l-year-olds, intermediate in difficulty 
between reasoning about differences in happiness and differences in height. 


(v) Effect of atmosphere 


The only direct evidence for the effect of atmosphere is that the 1l-year-olds find II 
easier than I. The results do not reveal whether or not atmosphere operates in the case of 
the 16-year-olds; but if it does, it is insufficient to make II easier than the logically more 
straightforward I. The most parsimonious conclusion is that, with regard to II, a positive 
atmosphere operates in the case of the 11-year-olds but not in the case of the older children. 
Another conclusion, equally tentative, might be drawn with regard to the results of the 
1l-year-olds. It is that little or no atmosphere operates in IV. This conclusion is based on 
two rather slender lines of evidence. First, in IV, ‘inclusiveness’ would operate to suggest 
one specific and incorrect answer: also, as argued in the Introduction, the only atmos- 
Phere likely to operate in IV is that which derives from ‘inclusiveness’. It follows that 
the most frequently given wrong answer ought to be that suggested by ‘inclusiveness’. 
But in fact, each of the two possible Wrong answers occurs equally often—suggesting that 
these errors arise from confusion rather than from any systematic source. Secondly, if 
any negative atmosphere operated in IV, it might be expected that this structure would 
give rise to much more difficulty than it does in fact. Thus, what evidence there is 
hints at the operation of little or no negative atmosphere in IV. Now if this is so, it 
suggests yet another conclusion. If ‘inclusiveness’ does not operate in IV, it probably 
does not operate in II either; so the positive atmosphere of Il would derive largely if not 
entirely from “direct statement’. This is not to suggest that ‘inclusiveness’ never oper- 
ates to facilitate and retard the solving of three-term problems; ‘inclusiveness’ might well 
have operated had, say, the subjects been a year or two younger. 


IV. CoxcLUsIoNs 


This study began by analysing the class of three-term series problems into eight different 
types or logical structures. Factors likely to affect the Solving of problems of each struc- 
ture were then discussed in the light of Burt’s Pioneer investigation. One set of factors 
involved an atmosphere effect in which the global impression of the probe suggests one 
particular answer which may or may not be correct. The second set of factors involved 
analytical judgments such as would entail processes of reor 
converting, and reversing: an additional process, that of isolating, was added later as @ 
by-product of the above reorganizing processes. Just as Baan Goodnow & Austin 
(1956) used reception and selection activities to construct ‘ideal strategies’ for the 
attainment of concepts so, in the present study, these reorganizing activities were used to 
construct the optimally efficient procedure for solving each problem of a given structure, 
that is, the minimal sequence of transformations which the given statement must undergo 
to yield an isotropic series and, hence, the solution. A variety of three-term series problems 
were then presented to groups of 11- and 16-year-olds on the assumption that the time 
taken to solve each problem would be a function of the factors mentioned above. 
The main findings are summarized in the abstract at the beginning of this paper. But 
to these the following must be added. First, the older children require less absolute time 


ganizing, namely, reordering, 


ft 
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to solve the problems. Secondly, the older children find converting easier than reordering. 
Thirdly, there is some evidence that problems of structure IV are solved by reversing- 
converting rather than by converting-reordering. Fourthly, the atmosphere effect shown 
by the younger children appears to affect only the solving of problems of structure II 
and to derive from ‘direct statement’. Lastly, as far as premise structure is concerned, 
the order of increasing difficulty is 1, If, TIL, and IV for the 16-year-olds and II, 1, III, 
and IV for the 1l-year-olds. 

The several findings of this study are self-consistent and seem to exemplify two de- 
velopmental trends. The first is that increasing age brings increasing appreciation of the 
structural characteristics of series. The second is that increasing age brings increasing 
skill in handling progressively more abstract relations, that is, relations which are pro- 
gressively more complex and more remote from the perceptual-motor level at which, as 
Piaget has shown, the performance of seriating is first accomplished by the developing 
child. The first of these two trends must now be discussed in more detail. 

‘When I try to work out what is involved in the step sequences of my experiments. . . 
there seems to me to be two outstanding constituents in the thought process.’ One of 
these is ‘the appreciation of the structural characters of the system within which thinking 
1s being exercised’. It is in these words that Bartlett (1956, p. 449) echoes, to some extent, 
the conclusions of Wertheimer (1945) and alludes to a feature which would seem to be of 
ance in directed thinking. What is meant by “appreciation of structural 
citing one of the present writer's as yet uncompleted 
a succession of simple five-premise sorites such as 
eyes: all tall boys have red hair: all thin 


the first import 
characteristics’ may be illustrated by 
studies, Students are presented with 


the following. ‘All boys with red hair have grey 
boys work hard: all boys with grey eyes are thin: all boys who play football are tall.’ 


The student is asked to draw that conclusion which follows when each and every one of 
the above statements is taken into account and to ‘think aloud while doing so. When the 
student first tackles such a problem, his activity is haphazard. He may combine a 
couple of premises, draw a part conclusion, leave it, combine a further pair of premises, 
draw a second part conclusion, and try to see if this can be combined with the first part 
conclusion. In short, he solves the problem by a sequence of steps which is erratic and 
Subject to many chance factors. But after solving a few more BEObIEOE this type, 
his performance is characteristically transformed. He largely Eo t ই er in k a 
the premises are presented: he reads through the statements চঃ oY ) L t চা one ie the 
two terms (‘retinends’) which are not repeated and which he will take as his starting 


i he considers each premise in such a sequence that the 


Point: and from this starting point, Ent fo 
terms form a consecutive chain with identical terms ( eliminands’) juxtaposed. Not only 


does he solve the problem in a shorter time but he does s0 in a 2 Ay E i 
Once he has selected his initial ‘retinend’, the sequence of steps a on is i ঠ ctable. 
At this stage, he has, in his own words, ‘got the hang of the em £ 5 words, 
Eels hs Dr RE t The di Co j €' A Tt 
And later performance is comparable to the difference Ebest e + ion je a well- 
articulated and practiced perceptual-motor skill such as bা ing and the performance 
assurance and his hunt-and- 


Ame S by a less prac i p' wi i kK 0 

oe i y |%) ised person ith his lact ই 

: a ? ্ is iy a rigid TEE of part-activities which has been learned but a 
nethods. 1 


co-ordinated and flexible system of activities from which the person can readily select 
ed an 


Ose appropriate to deal with particular circumstances. 


ctural characteristics. 
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‘To return to the three-term series problems, the difference between the younger and 
older children is that the latter approximate more closely to this ideal appreciation of 
structure, that they behave, in a manner of speaking, more logically by more nearly follow- 
ing the optimal procedure for solving each Problem. They can more readily treat the given 
premises as components of a series and more readily perform whatever reorganizings 
may be necessary in order to derive the series most expeditiously from them: they more 
easily recognize, and during the course of the experiment come to recognize, each problem 
as representative of a class of problems; and they know better Just how to proceed in 
progressing towards the solution. The older children, as contrasted with the younger, 
have, the writer would suggest, a better appreciation of the structural characteristics 
of series problems. This better appreciation manifests itself in their solving the problems 
more rapidly, in their behaving in closer accord with the logical demands of the problem 


result that their solving-time is both longer and less affected by variations in the logical 
structure : and being less able to analyse out the essential Structure of the problems, they 
are more influenced by such irrelevances as global impression and less able to react to 
similarities between successive problems. 


The writer wishes to thank Mr Tain Murray for conducting the experiment with the 
16-year-olds. Thanks are due to Mr Mowat, Miss Brown, Miss Primrose, and Mr Spears of 
Meray House School, Edinburgh, and to Mr Murray of Portree Senior SECORUEES School 
for their kindness in making both subjects and testing facilities available. The writer 
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THE INFLUENCE OF EXTRANEOUS STIMULATION ON THE 
REACTION TIME OF SCHIZOPHRENICS 


By J. TIZARD aAxpD P. H. VENABLES 


Medical Research Council, Social Psychiatry Research Unit, 
Institute of Psychiatry, London 


In a first experiment 74 chronic schizophrenics made 50 consecutive responses to the presentation of a 
stimulus light on each of two occasions. In an experimental run a 70 db white noise sounded between 
responses 21-30; in the control run there was no extraneous stimulation. Patients rated as ‘withdrawn’ 
showed an increase in speed of reaction in the presence of the noise, while there was no evidence to 
show that the extraneous stimulus affected those patients rated as ‘sociable’. There was a general tend- 
ency for all schizophrenics regardless of classification to show a greater fall off of performance over time 
than normals. In a second experiment 30 sociable and 30 withdrawn patients responded to an auditory 
stimulus, in two different conditions of illumination. RT's of withdrawn schizophrenics were signifi- 
cantly faster when they worked in a brightly lit room than when they worked in a dimly lit room. 
Sociable patients showed a slight tendency to work faster in dim illumination. ‘The findings are 


discussed. 


I. INTRODUCTION 


In a previous study (Venables & Tizard, 1956) it has been shown that the performance of 
non-paranoid, chronic schizophrenics on a continuous task differs from that of patients 
suffering from psychotic depression in that the schizophrenics show a more rapid decre- 
ment in performance, and greater reminiscence effects following a rest pause. In contrast 
to the schizophrenics, depressed patients show a typical ‘reversal of the fatigue effect’. 
This finding confirmed earlier work by Kraepelin (1913) and by Hoch (1901) using dif- 
ferent types of task, and related the phenomena to a single task. In the present experi- 
ments both paranoid and non-paranoid schizophrenics were tested in order to extend 
the scope of findings previously obtained, and to compare the two groups in their re- 
sponse to additional stimulation. Preliminary experimentation had indicated that those 
Subjects who could clinically be thought of as withdrawn responded ina different way 
from those who who appeared more extraverted. To put this clinical impression on a 
firmer basis a scale which was intended to measure withdrawal versus sociability was 


Constructed. 


The present experiments were initially based on the following assumptions: if, as 


Suggested in our previous study, the resco bint SOUyoDenCe TT TAPE চন LE 
formance is because stimulus-responses connexlons lead to an abnormally rapid build-up 
oFintemnal inhibition (ord Hullian terms, for at present it is not proposed to dis- 
tinguish between the two), then a ne বা লাল tones LE 
tj is inhibition, and should lead to an incremen : - an 
SRE 2 Danan hy acivordh ODO) asin norma sobecte and the int 
experiment to be reported here showed that ‘withdrawn RTT SLE 
under the influence of a distracting stimulus. This experiment did not however show that 


the mechanism responsible for the phenomenon was that of disinhibition; and a second 


ize the possibility of facilitation occurring through dis- 


e i i inimi 
CNERRE d out to see if the effect could still be demonstrated. An 


inhibition was therefore carrie 
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alternative hypothesis, that the effects were brought about by the ‘tonic’ effect of non- 
specific sensory stimulation on the cerebral cortex, was also proposed. 
The aims of the experiments can be summarized as follows. (1) To compare the work 
decrement of paranoid and non-paranoid schizophrenics, and withdrawn as against soci- 
_ able patients, on the reaction time task. (2) To test the theory that an extraneous stimu- 
lus, introduced into a reaction time series, will have a facilitating effect on the performance 
of schizophrenics. (3) To see whether schizophrenics rated as sociable (on the basis of a 
rating of social withdrawal by charge nurses or ward sisters) react differently under 
conditions of extraneous stimulation from those rated as withdrawn. 


j II. FIRST EXPERIMENT 
(i) Procedure 

Subjects were tested individually under standard conditions. They were required to respond as quickly 
as possible to the appearance of a visual stimulus by pressing down a toggle switch. A toggle switch 
rather than the conventional morse key was used, as its action was more clearly understood by seriously 
ill patients, and as the absolute speed of RT was not under consideration. The visual stimulus consisted 
of a, ground glass screen 0-75 in. in diameter, illuminated from the rear, set in a 2 ft. by 2 ft. matt black 
panel. The intensity of the stimulus was 135 ft. candles, and the background illumination reaching the 
subject's eye was 1-7 ft. candles. A bell served as a warning signal preceding the appearance of the visual 
stimulus by 8-0 sec. The stimulus was presented for 3 sec. if no response was made, and the cycle of bell 
and light was repeated once every 15 sec. Each subject responded to 50 stimuli running consecutively; in 
the experimental series the extraneous stimulus sounded continuously during responses 21-30. ‘The 
subjects were told that they might hear some ‘static’— like you get on the radio sometimes’— during the 
experiment, owing to ‘interference’, and this explanation proved sufficient for them to accept the 
situation naturally when the noise occurred. 

Half the subjects performed first under control conditions, that is, they made 50 consecutive responses 
with no extraneous stimulus; the other half were tested first under experimental conditions, that is, 
where the additional extraneous stimulus sounded between responses 21-30. On a second occasion of 
testing the subjects worked under the condition which they had not previously experienced. 

‘The extraneous stimulus was white noise produced by amplifying the discharge of a neon tube by 
means of a circuit having linear response from 20 to 18,000 c.p.s., and was reproduced by means ofa 
single 12 in. diameter loud-speaker set in a 4 ft. by 4 ft. baffle situated 5 ft. from the subject's head. The 
intensity of the sound was adjusted to be 70 db as measured by means of a noise level meter. The intensity 
of both stimulus light and sound stimulus was kept constant by being supplied from a regulated voltage 
source. 


Reaction times were measured by means of a cold cathode counter tube timer to the nearest millisecond. 


(ii) Subjects 


Forty-two male and 32 female subjects of whom 46 were classified as non-paranoid schizophrenics and 
28 as paranoid schizophrenics were tested. All were less than 56 years of age and had been in hospital 
more than 1 year. The mean age of the male patients was 40-85 s.D. 8.94 years, and of the female patients 
45°5 S.D. 9-19 years. No patient had undergone leucotomy, but some pationts were under treatment by 
LE methopromazine, and similar drugs at the time of the investigation. (The effect of these 
সা ES UT Six male and 6 female nurses acted as normal controls. 

Each patient was rated by two charge nurses or sisters on a scale constructed to measure sociability- 
withdrawal. ‘There were in this scale 6 items, 5 of which were taken from the M S.R.P.P. Scale developed 
by Lor, Singer & Zobel (1951). (Items nos. 8, 52, 56, 57 and 58.) An additional bem was included to give 
a measure of the number of friends the patient had in the ward. The average jlevie SORE RY was 
r= 0-765 for an N of 74. Reliabilities of 0-854 and 0.675 were obtained respectively for charge nurses 
rating male patients, and ward sisters rating female patients. Inde ‘ডা 


yg ender Oe iS 
shown by a correlation of + 0-064 between the subject's score and re in Va ORE: mole TON ns 
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(iii) Results 

For the purpose of the analysis, the 50 responses made by each subject were considered 
in 5 groups of 10 each, and further work was carried out on the mean values of each 
group of 10 responses. As the distribution of RT’s and particularly of changes in RT 
under extraneous stimulation were not normally distributed, non-parametric statistics 
were employed. Because in this instance mean values of RT tended to obscure the 
picture owing to the abnormally large responses by some subjects, the results were 
analysed on the basis of change in direction of responses without taking note of their 
magnitude. 

To examine the trends in performance of the schizophrenic subjects under the control 
conditions the performance of each subject during the control run was summarized by a 
linear regression line, and the slope constant examined. In 55 out of 74 subjects the slope 
was positive, indicating that RT became slower throughout; this as it stands is significant 
at the 0-01 level by the Sign ‘Test (Dixon & Mood, 1946). Tn the case of the six normal 
controls, the slope was negative in five cases. Although the application of a X° test in the 
case of such small numbers in two cells must be considered with caution, the result of 
6:245 after applying Yates’ correction is probably sufficient to indicate a significant 
association between the increase in RT and schizophrenia, as the size of the x gives prob- 
ability value beyond the 0-02 level of significance. 

Further examination, to determine whether the increase in RT during the control runs 
is associated more with paranoid than with non-paranoid schizophrenia, or is found more 
in withdrawn than in sociable schizophrenics, results in insignificant x of 0-016 and 
0:621 respectively. The age difference of subjects showing positive or negative slope 
constants is not significant (P>0-05). This lack of association with age confirms the 
previous finding (Venables & Tizard, 1956), where there was no significant association 
between decrement in performance On & repetitive task and age. 

The test of the hypothesis that schizophrenic performance can be speeded up by an 
extraneous stimulus Was made by examining the change in RT between the means of 
Tesponses 11-20 and those of responses 21-30. The number of subjects whose mean RTs 


Were greater during responses 91-30 than during responses 11-20, that is, who were 
bd . 

Slower while the extraneous stimulus was sounding, Was 35, whereas the number of sub- 

6 faster while the extraneou 39. The difference is 


jects who wer s stimulus was sounding was 
and the second hypothesis—that an extraneous stimulus would 
Ti schizophrenics—must 


not, of course, significant, 
facilitate the performance 0 
The data were then examined to compare 1° 
noid subjects, and sociable and withdrawn subjects. 
Were faster while the extraneous stimulus was লন 
Paranoid subjects 10 were faster, and 18 were slower. 
se is signi t as shown by a 2 of 5°21, P < 0°02. 
and change in response speed is significant as y a x of 5 ) J 
'T ু ত) withdrawal’ was & relevant factor in influencing change in 
i) g ; factor | 
SE HET imul atients were divided into two groups depending 
tesponse under an extraneous stimu US, pat EEE i 
f l he half-way point on the sociability rating. Of the 
On whether they fell above or below the half-way P 


: JW i i i y imulus was sounding 
Ee |] : durin the time the auditor st ! 
1th drawn subjects, 93 were faster 8 ন ৰ : 


while 8 ' OF the sociable group { 
figures oe a OPED which is significant at the 0-01 level. The difference between the 


be regarded as untenable. 

the performance of paranoid and non-para- 
Of the non-paranoid subjects, 29 
while 17 were slower, and of the 
his association between diagnosis 
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mean ages of subjects increasing and decreasing in RT under extraneous stimulation is 
not significant (P > 0-05). 

In a normal control group who, for administrative reasons, were tested only once, two 
Subjects increased and two decreased in RT while the auditory stimulus was sounding, 
while two remained the same. It is apparent that the auditory stimulus had little effect 
on the normal subjects. 

As a check it is now desirable to examine the performance of the schizophrenic subjects 
under control conditions. The number of subjects showing a decrease in reaction latency 
from responses 11-20 to 21-30 is 28. The number showing an increase in latency is 46. 
If these subjects are now divided as before into paranoid and non-paranoid groups, among 
the paranoids 12 show a decrease in reaction latency, and 16 an increase; and of the non- 
Paranoids 16 show a decrease in latency, and 30 an increase. That the change in latency 
under control conditions is not relevant to diagnosis is shown by an insignificant x2 of 
0.504. A similar division into withdrawn and sociable groups shows by an insignificant 
X* of 0-228 that there is no relationship here either. 

The analysis so far has shown that both patients diagnosed as non-paranoid, and those 
rated as withdrawn, tend to decrease in RT (i.e. they were faster), while the extraneous 
stimulus was sounding; patients diagnosed as paranoid or rated as sociable increased in 
RT. However, it was noted that during the control run there was a tendency for all groups 
to increase in RT throughout the testing session. The data were therefore re-examined to 
see if the trend in performance during the extraneous stimulation differed from the trend 


shown by the same patients during the control run. A ranking technique was employed 
to make the comparisons. 


If we consider the five periods of 10 responses, 
basis of magnitude of RT we can compare the ranks obtained by each subject under the 
experimental conditions with the ranks of the same subjects under control conditions. 
The mean values of the ranks actually obtained are shown in Table 1. 


and assign a rank value to each on the 


Table 1. Mean ranks of tesponse Lime for five periods of 10 responses under control 


versus experimental conditions (Rants l1—fastest response) 


Period 
1 2 5 Total 
Paranoid N =28 9 2 ik oe 
Experimental p 64 2.96 . 9 15-00 
Control 2.68 2.66 389 ae 15:00 
Non-paranoid N =46 i 
Experimental 2.61 2:98 : 15-00 
Control 2:34 2.63 a 8% 15:00 
Sociable N 44 j 
Experimental 2.57 2.61 iy 15-00 
Control 2.87 2.66 ন ন 15:00 
Withdrawn N=30 ্‌্ 
Experimental 2-98 3:20 1-95 5 
Y : 2 3-33 ae 15-00 
Control 2-13 2. 3.07 3-53 0 15-00 


It is seen from Table 1 that with the so 
between the ranks obtained during Perio 
is slight, being 0-26 and 0-30 respectively 
for the sociable group and 0-816 for the 


ciable and paranoid subjects the difference 
d 3 under control and experimental conditions 
- These differences are not significant (t=0.870 
paranoid group). We must conclude therefore 
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that any increase in RT is not due to the extraneous stimulation, but is part of the general 
pattern of response. 

In the case of the withdrawn and non-paranoid subjects there is a greater difference 
between the ranks obtained during Period 3 under the two conditions (C3— E3=1-11 and 
0-66 respectively). These differences are significant in both cases; (t=3-42, P <0'01, and 
1=2.26, P<0-05 respectively). We can therefore conclude that the effect of extraneous 
stimulation on these two groups of subjects is that of facilitation. 

Owing to the small number of subjects (six), who were in the withdrawn paranoid 
group, further analysis of the data to investigate the interaction between the two factors 
of diagnostic category and social withdrawal yielded no significant results. 

The responses of patients being treated with chlorpromazine and similar drugs were 
then examined. Of 23 such patients, 18 were rated as sociable, and only 5 as withdrawn. 
With these subjects the association between decrease in RT while the stimulus was sound- 
ing and social withdrawal was weakened. x2 is reduced to 2-48 which does not reach an 


acceptable level of significance, probably because of the small number of withdrawn 


schizophrenics in this group. 


(iv) Discussion 
The findings are as follow 
this as in other experiments shows @ 5 


্‌ $ Es 
independent of diagnosis, age or ‘social withdrawal ১ \ 
The effect of an extraneous stimulus was to facilitate the performance of non-paranoid 


and withdrawn schizophrenics. There was no evidence to show that a distracting stimulus 
affected the performance of sociable or paranoid patients. ie 

The findings as they stand give partial confirmation of the prediction from the hypo- 
thesis that the R'T’s of schizophrenics can be speeded up through disinhibition in so far 
AS one group of schizophrenics, whether by disinhibition or not, showed facilitation in 
their RT performance in the presence of a loud auditory stimulus. An alternative and 
Perhaps more likely hypothesis is that in chronic, withdrawn schizoplrenics the central 
excitatory state is lowered in some way. An increase in RAR Sight be EE 
to have non-specific facilitatory effects on cortical and subcortica LY 
Physiological work summarized by Lindsley (1956) i i) re effects | 
found in animals, and work associated chiefly with the name of G. L. i eg ) 
has indicated that in normal human C2 42 en to various specific stimuli may 

i ‘Hcrease in background stimulation. 

e 1 vege CE carried out under conditions A ne the 
Possibility of facilitation occurring through disinhibition to a AE ৰ 3 চ experi- 
ment RT’s to an auditory stimulus were measured under two cond HD of bac kground 
illumination to see whether the additional non-specific sensory input coming from a 


rightly lit room would have facilit 


s. Under control conditions performance of schizophrenics in 
ignificant ‘fatigue effect’, the extent of which is 


atory effects. 


IIL. SECOND EXPERIMENT 


1 Procedure 5 ld and wh 
Forty eight male and 12 female schizophrenics all less than 55 ৰ বদ টী hose mean age was 
‘5 years ৰ 026. ন served as subjects. Thirty subjects were rated as les e using the procedure 
eScribed be ane thirty were rated as “ywithdrawn’. Twenty-one patients were being treated by 


orpromazine at the time of the experiment. 
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Each subject made 20 responses to a 1000 c.p.s. tone whose intensity was 60 db above threshold, pre- 
sented through a loud-speaker under bright (18-0 ft. candles) illumination and 20 responses to a similar 
tone in a dim (0-3 ft. candles) illumination. Half the subjects worked first in bright and then in dim 
illumination, and half in dim and then bright illumination. The allocation of subjects was made randomly. 
The subject was allowed 3 min. in each condition of illumination to become accustomed to the situation 
before being tested. RT’s were measured to the nearest millisecond by means of an electronic timer. 


(ii) Results 


Preliminary analysis showed that the order of illumination in which the subjects per- 
formed was not a significant variable; (¥*=0-0026, P > 0-90). The first part of Table 2 


Table 2. Numbers of subjects giving faster RT's in dim or bright lights 


‘Total group Paranoid subjects Subjects under drugs 
Lg i. , kl 
Sociable Withdrawn Sociable Withdrawn “Sociable Withdrawn 
Faster in dim light 19 9 3 0 
Faster in bright light 11 21 fn 8 Bু 8 
x 11.84 < 
¥ 0-001 


shows the number of subjects, divided on the basis of the sociability-withdrawal rating 
into ‘withdrawn’ or ‘sociable’ groups, who responded more quickly under bright or dim 
illumination. The association between rating and response pattern is highly significant 
(X2=11-84, P <0-001). Of the sociable patients 19 were faster in dim illumination while 
11 were faster in bright; and of the withdrawn patients nine were faster in dim illumination 
while 21 were faster in bright. Asin the first experiment there is no statistically accept- 
able evidence that sociable patients are faster in one condition than in the other (P>0°25 
using the Sign Test). The probability that the results obtained with the withdrawn 
patients is due to chance is however less than 0-05, using the Sign Test 

All but 7 of the patients were diagnosed as sufferin j 
Pphrenia. Separate data from the seven paranoid sub 


of Table 2, where it is seen that they behave according to the general pattern. The same 


tendency is shown by the 21 patients under drug treatment at the time of the experiment, 
whose data are given on the right hand side of Table 2. 


£ from other than paranoid schizo- 
jects are shown in the middle part 


(iii) Discussion 


“The results show that in an experimental situation in which the possibility of 
disinhibition as a mechanism for facilitation had been minimized ee was again @ 
significant tendency for withdrawn patients to react more quickl Ee an extraneous 
stimulus was present. The alternative hypothesis, that an ত in sensory input has 
a non-specific facilitatory effect in withdrawn patients thus secures sort 


This work was carried out in Springfield Hos 


ঃ ital, London, by ki ission of the 
Medical Superintendent, Dr H. C. Beccle. | Ei Sista Asie 
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THE BOUNDARIES BETWEEN THE PERSON AND THE WORLD 
A NOTE ON THE PAPER BY GARDNER MURPHY (Brit. J. Psychol. 1956, 47, 88-94) 
By LEON LITWINSKI, Brussels 


Like Murphy I appreciate the field theories of Lewin and Angyal to which he refers 5 his BT 
Litwinski, 1951, 1956). My formulations, however, differ in some respects from Murphy's. In ন EL 
the widespread opinion that person and world can be Sharply distinguished, Murphy emphasizes i 5 Le 
often melts into the other. In fact I made this same point in a paper presented ‘to thie Elevent h In E 
national Congress of Philosophy. There I quoted Ward (1951) who speaks of a pilot's feeling of a 
with his machine. But,in my opinion, such cases must not be generalized too much. They belong rathe! £ 
animistic states of mind which prevail in certain periods of development or in certain নত 
‘They also belong to selfless experiences or impersonal states. ‘They should be called identifications ra’ 
than fusions. Therefore, the notion that we tend to melt into our environment seems to be rather ame 
phorical way of speaking. Like all analogies, they are safe if not pushed too far. The scientific statements 
require some rigorousness in the use of terms. EY TL a 
Under the command of love, for instance, a conjugal union may become so intimate that it may 

called ‘égoisme & deux’. Are we to conclude that the distinction between the two members of Buch ed 
Vanishes and that it is permissible to speak of osmotic fusion of two human beings? It seems that we sR 
not go too far in formulating our theories in this way. And we must recognize a figurative mode of spe A 
for what it is. ‘If two persons of the same mind (natura) come together,’ said Spinoza ‘they SE 
individual twice as strong as either... .Nothing, therefore, is more useful to man than man.’ But ST 
contrary may be argued: if two men are starving and there is only one loaf of bread, it is soon appar he 
that nothing is more detrimental to a man than another man. The man who finds that the OT 
loves has another lover, makes a similar sad reflexion. Hence, in theoretical considerations there 5 
stant need for stress on rivalry, on states of crisis or drama in human intercourse, resulting from the id 3 
tity or similarity of individual needs and the too often limited means of satisfying them. We oo RF 
distinguish what the man seeks to get, what he can get and what he has got. Plotinus emphasized t! 


ন ্ tel he 
man gets what he can and keeps what he has got. (Lucri quidquid est, id domum trahere oportet.) 'T\ 


constant pressure of the outer and inner worlds tend to create for the individual a number of vital rote 
lems, of different magnitude, ranging from physical sufferings and discomforts to moral pains and 
easiness. So arises the search for cohesion, coexistence, adjustment, etc. Jaws 
Jf it is true that, in the world of physics, man can conquer nature on condition that he obeys BET a 
it is also true that, in social affairs, man can more freely integrate himself within a group if he Ba 
the liberty of his fellow men. Here emerges the need to appreciate those limits that are bn ad 
related to belongingness. Such a sense of limitation may be either underdeveloped or overdeve 
(another source of crisis extending from propensities to waste to those of avarice). By this Eo 
limitation however the individual may reveal wisdom or foresight. Recognition of limits may He 
therapeutic in education as well as in politics where stiffeners as well as softeners are required. রি 
numerous material bonds, the various affectional or social ties are all relative in meaning. They may 1 
strong or weak, lasting, ephemeral or transitory, developed or undeveloped. 'Their manifestations 62 
Observable not only in space but also in time. This is Why, in my studies of personality, I stress the Ee 
spective character of bonds and ties between the Subject and the ‘object’ considered in its extended se 
i.e. signifying not only material things. 
To the fundamental question, are we one with the we 


orld or isolated from it, my reply is that we 
neither one with the world nor separated from it. In val 


outer world through his belongi 
in my view, both the concept of belon 
the interpretation of the facts. 


'e through his EPEAT । 
gingness and the notion of expectation are particularly importa’ 
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PUBLICATIONS RECENTLY RECEIVED 


Secondary School Selection. Ed. by P. E. VERNON. London: Methuen. 1957. Pp. 216. 
15s. 


‘Secondary School Selection’ is the first of what, it is hoped, will be several volumes on topics of public 
interest, published under the auspices of the British Psychological Society. It is the report of a working 
party of fourteen psychologists set up by the Society to give an authoritative statement of psychological 
research and opinion on the subject. The authors discuss at length the psychological, statistical and 
technical aspects of selection, but aim nevertheless to show that its problems arise primarily from his- 
torical, administrative, political and social causes, which cannot be removed simply by changing or abolish- 
ing existing methods. The report is addressed to educational administrators and teachers as well as to 
psychologists, and ends with thirty-two recommendations or spurs to action which serve to remind us 
that contemporary psychology is a profession as well as a field of academic study. It is chock-a-block 
with facts, arguments and theories, in which the influence of Prof. Vernon, who has edited the text, is 
clearly to be seen. Few psychologists will agree with all the findings put forward, but no one familiar 
with the problem could fail to appreciate the thoroughness and objectivity with which this task has been 
carried out, and it has certainly succeeded in showing how large & contribution psychology has made to 
this problem of national importance. 

This book should go a long way to dispel the notion that the eleven plus examination is strongly sup- 
ported by all psychologists, most of whom, it asserts, dislike the system, and look to alternative types of 
school organization based on the concepts of allocation (blessed word) and guidance rather than com- 
petitive selection: psychologists would apparently abolish the selection system if there were a practicable 
and just alternative, and many are said to have gone so far (and more haven't) as to advocate that their 
profession should ‘contract out’ and refuse to have anything to do with procedures that have such harm- 
ful effect on children’s emotional and educational development. The committee takes the view that it is 
for society and its educational leaders to decide whether modifications in the selection procedure are 
desirable. As social scientists, psychologists should not, it is thought, feel committed to attack or to 
support the present system. Their function is to investigate which features are psychologically beneficial 
or harmful to individuals, and to ensure that the procedures employed are the most appropriate and 
This gives a clear opinion on the vital problem of the social responsibility of the 
educational psychologist, who should presumably proffer advice to education authorities but should not 
thereby regard himself as any more privileged to insist on its implementation than the man in the next 
polling booth. This seems wise in view of the social consequences attendant on grammar school entrance, 
but there must surely be limits to the extent to which some psychologists will wish to co-operate in 
selection procedures which they believe to have had psychological effects on the candidates. It is only 
too evident to psychologists who come into contact with parents in clinics, or in lecturing to parent- 
teacher associations, that the natural desire of parents to ensure the best opportunities for their children 
has helped to make the process of selection for secondary schools @ source of widespread anxiety. The 
report errs perhaps in giving a rather piecemeal emphasis to ‘clinical experience concerning the effect 
of the examination on the four-fifths of the population who fail it, even if the emotional effects on the 
children are probably less than the ill-feeling caused among the parents. It might well be worth exploring 
such propaganda techniques as the film and pamphlets, which would help to bring home to parents what 
is involved in educational guidance at all stages of school life, and a shortened version of the present 
report, written for the ordinary parent, might perform an even greater public service than the present 
document. The working party thinks that, in view of the disquiet whipped up by the press and by poli- 
ticians, exaggerated statements should be corrected. In this respect, many Psychologists prefer to ignore 
ignorant criticism and to believe that the slow accumulation of objective evidence of the sort presented in 
this report will eventually reach the public. a fl 

Educational administrators will find advice on numerous topics, including scaling techniques, the use 
Of subjective data, age allowances, the expected number of grammar school misfits, the marking of ESSAYS, 
School records, teachers’ estimates, the selection of children attending small schools, the delimitation of 
the border zone (50th to the 95th percentiles), various borderline Procedures, individual and panel inter- 
Views, an account of the extremely thorough method used in the city of Lincoln, and the West Riding 
Scheme for scaling against the junior schools’ results in previous years, or retrospectively against the 


valid for a given set-up. 
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Pupils’ performance on tests given when they reach the secondary schools. The appendices might reason- 
ably have included some material from the main text, as the discussion of such technicalities as multiple 
criteria and correction for attenuation and homogeneity are of little general interest, although everyone 
Would be well advised to look at the appendices, if only to gain some insight into the complexities in- 
volved in selection. For example, Appendix B, on the constancy of the 1.9., develops the argument that 
the amount of variation will depend on the similarity of the tests employed, the time interval between 
testing and retesting, the chronological age of the subjects, the range of validity in the group, the level 
of ability, the short term reliability of the tests concerned, the standard deviations of the tests, the number 
of tests compared, and the range of the norms. The report emphasizes the very convincing evidence 
found in nearly every investigation of the superiority of the intelligence test as an overall predictor of 
later success, but fails to bring out clearly enough the additional advantage that fluctuations in 1.Q., 
although larger than Originally suspected, will usually be less than those in Arithmetic, English or any 
other selection variable. The important point is made that intelligence tests act much more as a class 


Teachers will be interested to know that, in an important investi, 
gave correlations of the same order as th 


Psychometric technique, can reach 
t টে ৫ S test; and the essay, despite the unreliability inherent in 
its marking, does add appreciably to the validity of prediction, although no weight should be attached 
toa single marking ofa single composition. The advice given about coaching is rather ambiguous. Tt is 
considered that coaching should be discouraged, but that if it cannot be controlled adeqoate previous 
practice and explanation in all schools should be authorized. Tt is also admitted that the abilities of 
individual children Are more variable than was earlier supposed, and that rigid SUDIDE may have 
harmful educational and social consequences, although these are often exaggerated Aid rammar 
school masters will, no doubt, agree that the G.C.E. is the nationally accepted Stanidend for enn into 


higher forms, industry, commerce and the i 
১ ’ Professional world, and so c i i iterion 
of achievement. 3 0 constitutes an important criteri 


The report will also serve as a text-book for students, 
chology. It includes sections dealing with the history o 
intelligence, the work of Hebb, the effects of environmen 
of 1.0. distributions. The excellent Suggestion is made th 
stituted for ‘general intelligence’, on the ground that t 
measuring purely innate ability, On the other hand, it 
are measuring purely acquired attainment. And the work of N 
merely to show that in very different environments ty 
differ by as much as 20 points in 1.0., despite the fact th. 
was that about 75% of the variance shown by tests of i 
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limits of predictive efficiency, which is a considerable technical achievement. Yet the claim on the dust 
cover that the procedure is accurate for some 90%, of children may be disputed, since it assumes that the 
correlation of an imperfectly reliable selection procedure with a perfectly reliable scholastic criterion is close 
to plus 0:90. In fact, scholastic criteria are by no means perfectly reliable, and the effect of this correction 
for attenuation is to give a somewhat optimistic estimate of the efficiency of selection procedures, 
although the discrepancy is not very great. It must be remembered that (as stated in the text) a quarter 
of those selected, on present standards, do not deserve their place. Andis it fair to state that in view of 
the high validities achieved we can hardly expect that ‘tinkering with’ selection procedure, e.g. including 
essays as well as subjective English tests or additional personality assessments, would produce any 
marked improvement? The addition of essays and personality estimates are scarcely ‘tinkering’, since 
they raise the reliability, mitigate backwash effects on the school curriculum, and may eventually re- 
Place the original tests without lowering the overall validity. i 

Statistical psychologists will enjoy the appendices. Appendix A, ‘Follow Up Studies of the Validity 
of Selection’, comprises tables from six representative researches. Appendix B, on the constancy of the 
L.Q., Summarizes research results, and ends with a table showing the gains or losses in 1.0. points to be 
expected for identical tests over intervals of 1 month and 5 years respectively. Appendix C, on the 
reliability of scaling of primary school marks and estimates, criticizes some of McClelland’s earlier con- 
clusions, and Appendix D gives particulars of sigma and percentile scaling and discusses the methods used 
by various education authorities, including the very workable scheme adopted by the National Founda- 
tion for Educational Research. 

A question raised in everyone's mind is whether this report is not bolting the stable door after the 
horse has gone, since secondary school selection seems likely to be dropped by several authorities. How- 
ever, educational provision in this country is such that any immediate wholesale change seems improbable, 
and, in any case, the authors of this report believe that, if comprehensive schools become general, psy~ 
chology will have at least as much to contribute to the techniques of diagnosis and guidance within such 
Schools as it has to the more restricted aim of accurate selection. F. W. WARBURTON 


Theories of Personality. By CALVIN S. HALL and GARDNER LINDZEY. New York: Wiley. 
London: Chapman and Hall. 1957. Pp. xi+572. 52s. 


Most teachers of personality theory would agree that there is no one useful survey of the existing import- 
ant theories. ‘This book is intended to make good the deficiency. In the author's words, ‘It provides 
compact yet comprehensive summaries of the major contemporary theories of personality written at a 
level of difficulty that is appropriate for undergraduate or graduate instruction.’ It is their hope that 
‘this volume will serve a function in the area of personality similar to that served by Hilgard’s Theories of 
Learning in the area of learning’. Chapters of a modal length of 40 to 50 pages are devoted to the theo- 
retical positions of the following: Freud; Jung; ‘Social Psychological Theories’ (Adler, Fromm, Horney, 
and Sullivan); Murray; Lewin; Allport; ‘Organismic Theory’ (Goldstein, “Angyal, Maslow, and Lecky); 
Sheldon; ‘Factor Theories’ (Eysenck, and Cattell); ‘Stimulus-Response Theory (Dollard and Miller, 
Sears, and Mowrer); Rogers; and Murphy. There is also an introductory chapter on The Nature of 
Personality Theory’ and a concluding chapter on ‘Personality Theory in Perspective: - A praiseworthy 
attempt has been made to outline each theory in terms of a standard pattern of exposition: introduction 
and orientation (some of the biographical material here is most interesting); the structure of personality ; 
dynamics of personality; development of personality; characteristic research and research methods; 
and finally, current status and evaluation. But this expository schema has not been rigidly adhered to 
when not suitable, e.g. with Sheldon’s theory. Also, when a number of different writers are taken as 
representing one theoretical position, as are Adler, Fromm, Horney, and Sullivan, there is only one section 
on ‘current status and evaluation’. This is sometimes to be regretted, as when it involves no separate 
evaluation on Bysenck’s position. Where possible, each theorist has read the chapter devoted to his theory ; 
this includes nine out of twelve chapters. To this the authors acknowledge their heavy indebtedness. 
Furthermore, parts of the book have been read and criticized by an impressive array of big names in 
personality theory, and the whole book has been seen by Allport. | 
This book will certainly prove invaluable to both teachers and students of personality. “Here at last is 
a single book which expounds most of the important contemporary approaches to personality in a mature 
and reliable way. It should prove especially useful as bd basic text for honours students doing courses in 
personality theory ; in this respect at least, its avowed aim of becoming the Hilgard of personality theory 
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does not seem immodest. At the same time its extensive references to both primary and secondary 
sources for each theory should enable the student to find his way into the literature. Criticism seems 
likely on two main counts. First, it is possible to disagree with the author's selection of theories; it SE 
well be argued, for example, that the inclusion of a chapter on ‘Organismic Theory’ at the DAES 
omitting such an historically important position as MeDougall’s (or indeed Shand’s) and of devoting 
less than three pages to Mowrer is distinctly odd. There are those, too, who would question the SE 
of extended expositions of the views of Rogers and Murphy. But probably no two psychologists WOU 
agree completely about what to include and exclude. Secondly, it may be claimed that the authors bE 
are from time to time too clearly evident, as for example in their somewhat lyrical account and He 
of Murray's theory. On the whole, however, their expositions of the various theories are lucid an 
balanced ; the chapters on Sheldon and on Lewin struck the reviewer as being especially good. The authors 
do not claim to present a full critique of each theory: their aim is essentially expository. Nevertheless, 
their sections on ‘current status and evaluation’ at the end of each chapter, though brief, are sometimes 
Provocative; an instance is provided by their chapter on ‘Factor Theories’. a 
Perhaps, the most remarkable and unusual quality of this book is the relative sophistication of its 
approach to the functions of a theory. ‘This is especially evident in the first and final chapters, but also 
from time to time in the appraisals of the various theories (though here less often than one might wish). 
It is the authors’ opinion that ‘the field of personality would benefit enormously from an increased 
sophistication on the part of Psychologists concerning the nature and function of theoretical formula- 
tion’. In the first chapter they outline a view of theory that is ‘a relatively conventional summary of the 
thinking of methodologists or logicians of science’. Thus, a theory is looked upon as a set of conventions 
rather than as a fact of nature: the role of assumptions and of empirical (co-ordinating or operational 
definitions is stressed, and the predictive functions of a theory are heavily emphasized. In the body © 
the text a constant criticism of theories is that they too often provide after-the-fact explanations and too 
seldom before-the-fact predictions. But the authors are not over preoccupied with formal considerations 
of theory adequacy, though they do emphasize that no existing theory measures up to these exacting 
standards. They draw a useful distinction between the Way in which a theory may generate research. যু 
yielding, deductively, testable propositions about stable relationships between observables (classica 
hypothetico-deductive method), and the way in which, contingently, a theory may have heuristic value. 
For example, the authors believe that Lewin’s theory, though formally inadequate, was heuristically 
very valuable, because it happened to inspire much research of generally accepted worth. . 
Another valuable feature of the book is the attempt made to compare the different theories with one 
another in terms of their relative positions concerning a dozen and a half important points of controversy 
on the content (rather than the form) of personality theory. Examples include the varying importance 
of purpose, of unconscious motivation, of reward, of contiguity, of heredity, and of the concept of the 
self, in the various theories. A table summarizing this ‘ Dimensional comparison of Theories of Rersone iy, 
is given on p. 548. Interesting, too, as well as provocative are the authors’ ‘Some Reflections on CD 
Personality Theory’ in the last chapter, What is particularly commendable here is the way they stres 
the value of empirical research that bears directly on existing theories: they castigate the current sR 
concern with theoretical originality, however trivial. Their rejection of the attractive, but facile, view tha 
present theories of personality should be ‘synthesized’ is also refreshing. d 
In all, the authors are to be congratulated on producing a sophisticated, relatively well-balanced an 


reliable survey of a difficult, diffuse and highly controversial field of Psychology. They will certainly 


receive the gratitude of many future students and not a few teachers. 0. W. PILKINGTON 


Perspectives in Personality Theory. Ed. by HexRy P. DAviD and HEerMUT vON BRACKEN- 
London: Tavistock. Pp. xiii+ 435. 38s. 


We are told in the last chapter that ‘this book is a child of the Fourteenth International Congress 0 


Psychology, which convened in Montreal in June 1954’. ‘The ‘child’ proves to be a wayward adolescent, 
full of conflicts, with an unintegrated personality— now sanguine, now aggressive, now confused. In E 
far as he has a unity, this derives from hb: 


5 is preoccupation with national and ‘school’ differences in out 
look, on the question of Personality theory. 


‘The book consists of 22 chapters each by a different writer. Eleven are listed in the Introductory Note 


as psychologists from the United States, the other half bein, j lands 
Y g drawn from Belgium, Canada, Eng 
France, Germany, Holland, Ttaly and Switzerland. Despite the evident efforts oF the contributors and the 
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editors towards topicality, the reader increasingly gains the impression that plus ¢a change plus c’est la 
méme chose. The changing and occasional coining of ‘technical’ terms merely emphasize the inevitable 
recurrence of the concepts. ‘There is much play with the traditional antithesis between ‘philosophical’ 
(or speculative, deep, characterological, understanding—or European, i.e. German) on the one hand and 
‘scientific’ (or experimental, objective, behaviouristic, explanatory—or American) on the other. One of 
the useful functions of the book, however, is to demonstrate implicitly how untenable, as well as sterile, 
such dichotomies are. First, itis obvious from contributions on both sides of this straw fence that clarity 
and experimentation are not the prerogative of the ‘scientific’ psychologist, nor obscurity and special 
pleading the hall-mark exclusively of the philosophically-minded. Secondly, a glance at the names and 
present home of the contributors points the absurdity of any classification nowadays based on geographical 
or national considerations. The United States are represented, for instance, by Else Frenkel-Brunswik 
and Werner Wolff just as they are by Gordon Allport and Frederick Wyatt; the two U.K. contributors 
are Hans Eysenck and Cyril Franks; Otto Roser hails from Italy, Wolfgang Luthe from Canada. 

‘The book is divided into six sections entitled respectively: Overview, European Trends, Theory, Metho- 
dology, Commentary and Resources. The Overview consists of Allport’s chapter. This is mainly a dis- 
cussion of what he calls the ‘Anglo-American’ and ‘Continental’ approaches. ‘Resources’ comprises a 
useful, well-classified Bibliography (324 references) by David and a Note on the International Congress 
by MacLeod. 

Of the four central sections which form the body of the book, the reviewer found most stimulating 
the chapters by van Lennep, ‘Projection rud Personality’, Wolff, ‘New Concepts in Experimental Depth 
Psychology’, and Frenkel-Brunswik, ‘Perceptives in Psychoanalytic Theory’. These three illustrate the 
practicability of combining ‘understanding’ with ‘explaining’ and even ‘predicting’. There are also two 
interesting chapters in the Commentary by, respectively, Wyatt and McClelland. In spite of the bird's- 
eye view which these two writers attempt, they manage to be both constructive and tolerant. 

A. W. HED 


Psychology in the Soviet Union. Edited with an Introduction by BRIAN SIMON. London: 
Routledge and Kegan Paul. 1957. Pp. viii+305. 32s. 


Pwo years ago, after 2 visit to the Soviet Union which included discussions with several Soviet Psycho- 
logists, Mr Simon decided that there was need for a book in English containing samples of recent Soviet 
’ on to Prof. Smirnov, the Director, and Prof. Menchinskaya, the Deputy 
Director, of the Institute of Psychology in Moscow, and they immediately responded by sending him 
thirty papers recently published by Soviet psychologists. The present volume contains edited transla- 
tions of twenty-two of these papers, together with a concise and illuminating survey of the whole field by 
Mr Simon. None of the papers is more than 6 years old, and all but four were first published during the 
ee s are arranged in five main groups, according as they have been Judged to be primarily 
Concerned with: the general direction of research in Soviet psychology; oe findings and principles; 
Perception and memory; learning and development; ks Sei ECS Ee % ন Ee Ee 
While the papers are valuable for their detailed discussions of particular su i nt a led nah 
general picture of cure nt Soviet psychology. Some of its main features may be briefly in icated. First, 
Orthodox Soviet work is firmly based on the principle that mental PrOCOBSES and behaviour Ut be ex- 
Plained by reference to the neural processes that underlie os ‘This is ‘the only i view’ (p. 29), 
and although some recent articles have deviated from it, they ‘aroused keen SEP om the general 
body of Soviet psychologists’ (ibid). Secondly, the ‘development of an ত ৰ ্‌ঃ A to be 
determined by his ‘conditions of life’ and his “activity . The influence on deve 0! i conditions 
Of life’ must not be understood in ‘an over-simplified mechanical way (this is th e TE of the behaviour- 
ists’); it involves ‘the whole complex dynamics of the cortical Processes 0: ee all conscious- 
Ness is held to be a reflexion of the objective world, including, in ol HON tt by RE Er 
and all its component parts’, and it arises as the result of processes of analysis ৰ synthesis at various 
levels in th ্ ous 5: oh. and especially in the cerebral cortex. (But, strange! ly enough, there is no 
teference ines a or to information theory—or, for that matter, UOT rE END No 
Ss রী hese Ve Dilan dicta, are usually accepted as authoritative, and, in the explanation of various 
eye f ত Cert ORE erable uncritical use not only of conditioned reflexes but also of 
or Bical processes, th d other mechanisms involved in his account of higher nervous activity’. 
‘Second signal system’ and 0 chometric techniques for assessing individuals are roundly 


Vity, mental tests and all other Psy‘ 


Work. He put this suggesti 
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condemned. It is charged against them that they presuppose fixed differences between individuals, that they 
are unreliable, and that they are ‘restricted to a mere statement of the result, without disclosing why or 
how it was achieved, or what prevented it from being better’ (p. 189). Sixthly, except in their reports of 
international congresses, Soviet psychologists rarely refer to ‘the psychology of the West’, and, when they 
do refer to it, it is usually to condemn psychoanalysis and Gestalt psychology for their subjectivism, 
behaviourism for its over-simplified mechanist standpoint, neobehaviourism for its neglect of psycho- 
neurology (and its undifferentiated use of ‘habit’), and ‘so-called social psychology’ for its ‘superficial 
inquiries’, which have ‘no scientific significance whatever’ (p. 295). Finally, Soviet psychologists, like 
Russians in other fields, practise severe self-criticism— self-criticism, that is, in terms of the orthodoxy 
to which they are expected to conform. Thus Prof. Smirnov summarizes (pp. 41-5) nine ‘important gaps 
and deficiencies’ in Soviet research. He says, among other things, that ‘theoretical work is inadequate’, 
that ‘there is an almost complete lack of studies of the psychology of labour’, that ‘there has been a 
significant reduction in work on psychopathology’, and (as we have heard of psychology nearer home) 
that ‘the scientific level of research is not always satisfactory: some investigations have no relation to 
either theoretical or practical tasks; others are superfluous; certain conclusions sound like well-known 
truisms’. 

Mr Simon tells us that in the Soviet Union psychology is taught to all pupils during the final year of 
their 10-year schooling, that it is available to undergraduates in ‘the relevant departments’ of the 
universities, that it forms part of the course for all intending teachers in universities and training col- 
leges, and that it is developed both in special research institutes of psychology in Moscow, Leningrad, 
Kiev and Georgia (presumably in Tbilisi) and in research institutes in education in all the republics. The 
Papers in this book all come from Moscow, Leningrad or Kiev, but they sometimes refer to psychologists 
in other parts of the Soviet Union (though not to the Georgian followers of Uznadze, who are said by 
Soviet Culture to be involved in heterodox excursions into ‘Freudism’), and we may infer that, although 
most Soviet psychology is to be found in these three cities, there is also something, but not perhaps very 
much, going on elsewhere. + 

In all the papers there is evidence of the influence of the ideological strait-jacket. Everything is made 
to conform strictly to officially approved Pavlovian principles; there is explicit submission to ‘the Decree 
[regarding the influence of heredity and environment on the development of an individual] of the Central 
Committee of the Communist Party of July 4, 1936’ (p. 47); there is repeated reference to the sacred 
texts—the ‘classics of Marxism-Leninism’ (p. 133)—and to such particular Marxist doctrines as that 
‘sensations, which are inseparable from man, developed historically in the course of development of 
social labour’ (ibid.); and, in a paper first published in 1954, there is solemn acceptance of Stalin's pro" 
nouncements on the nature of language and its relation to thought. Again, while valuable advances 
are being made in psychoneurology, which Soviet psychologists sometimes call ‘the neurodynamie 
explanation of mental processes’, much of the research in educational and child psychology (and there 29 
apparently more research in these fields than in any other) is concerned with specific, practical problems 
rather than general, basic issues. Still, even here, Soviet Psychology has important things to say about 
the role of learning, and of social factors, in perception, motivation and the development of personality; 
and, as these matters have only recently become prominent in British and American psychology, ib 
useful to see what is being made of them in the Soviet Union, where the ideological climate has long le 
to their being among the Principal subjects of study. 

EE i ER and টল book, even though the value of the collected papers Fen 
A aR bn and tes anoles Sr ih logical knowledge than in the picture they present of the 1 
§ of Soviet psychology as it was 2 or 3 years ago. REX KNIGHT 


Psychological Tests and Personnel Decisions. By L. J. CroxBAcH and G. 0. GLESER. 
Urbana: University of Illinois Press. 1957. Pp. xii+ 165. $3.50. 


Publications recently received 313 


the best programme without any information on the usefulness of the programmes for different levels of 
ability. For developing training schemes such detailed knowledge would be invaluable in making policy 
decisions on the relative advantages of grouping people in terms of ability. Perhaps the most important 
contribution this new approach makes is to query the adequacy of the present methods of validating tests. 
The coefficient of determination is found to apply only under certain conditions and the coefficient of 
forecasting efficiency is suggested as having no relevance whatsoever. The present methods of validating 
tests do not take into account what the authors call the a priori strategy, i.e. knowledge such as academic 
records which could be used as a means for selection and placement without reverting to tests. They 
maintain that it is in relation to this that a test should be validated. Furthermore, before deciding to 
use a test the advantages which would accrue from adjustments to training programmes and job simpli- 
fication must be considered since they are shown to be intimately associated with the value of the validity 
coefficient. How much a test should be lengthened to increase its validity must be balanced with the 
increased cost of the test; equations are given for finding the optimum length of a test for this condition. 
The authors conclude there is no single validity coefficient; a test must be considered in relation to the 
objectives it has to attain. Selection using single and multiple tests is analysed to provide equations for 
determining the optimum cut-off scores and selection ratios. Another important question discussed is 
whether to measure a small number of aptitudes efficiently or a large number with moderate efficiency. 
The problem as seen by the authors is a matter of balancing the two extremes to obtain maximum utility 
from the tests. Again the problem of validity is encountered and it is pointed out that the contribution 
to utility of a number of moderately efficient tests may be greater than a smaller number of highly valid 
tests. Classification problems are taken as the general case of selection and placement but the topic is not 
developed because it entails numerous restrictions. To evaluate the outcome of a strategy requires partly 
or wholly subjective judgments, and is, therefore, open to criticism. This weakness is no greater than that 
of other psychological theories; on the eontrary the explicit statement of outcomes makes it stronger 
than most. 

This stimulating book has brought much needed cohesion to the subject and has overcome some of the 
problems that have faced conventional test theory. Whether the solutions it advocates will be accepted 
by its readers will depend not upon the rigour of the mathematics, which cannot be faulted, but upon the 
assumptions from which the mathematical arguments are developed. ‘The generality of the new approach 
will appeal to the mathematically inclined psychologist but the consequences of it are important to all 
applied psychologists. ‘The empirical work entailed in the development of tests in accordance with the 
theory will be more exacting but at the same time more rewarding than that for conventional theory. 
Decision ‘Theory is potentially a powerful tool for exploring new areas of psychology. To apply it, how- 
ever, requires mathematical competence and a sound knowledge of the subject-matter to be explored; 
both qualities are shown by the authors. 

For applied psychologists this book is an absolute must because it deals with classification problems 
pertinent to their work. It can be recommended to all psychologists as being amongst the studies ex- 
tending psychological theory into new and important fields. Whilst at times non-mathematical readers 
will find the arguments a little difficult to follow they need not be abashed by the book since the authors 
put the minimum of formulae in the text, preferring to give the mathematical development of the theory 
in appendices. Before reading this book most readers will find it helpful to read Design Jor Decision by 
I. D. J. Bross (New York: Macmillan Co., 1953) which gives a good popular introduction to Decision 
‘Theory. There are two misprints in Appendix 3, p. 142; they concern formulae (3:3) and (3-4). 


H. C. BAKER 


Information Theory: Third London Symposium. Ed. by CoLIN CHERRY. London: 
Butterworth. 1956. Pp. xii+401. 70s. 


A book of 400 pages presenting papers on forty different topics confronts the reviewer with something of 
a problem. Information Theory is not a tidy and coherent body of systematically related concepts, nor 
is it a great inductive generalization from convergent experimental studies. Or at any rate if it is either 
of these things the fact does not emerge from this symposium. A hostile reviewer would accordingly have 
an easy task, by selective quotation, in making mincemeat of the whole Project. But he might thereby 
reveal more of his own limitations than of the significance of the work in question. It is probably not 
unfair to say that Information Theory represents a movement of youngish men, even though the pioneers 
are now venerable. There is vigour, there is enthusiasm, there is scant regard for the established inter- 
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subject boundaries of the past, there is preference for the fertile suggestiveness rather than formal 
clusiveness, there is reliance on teamwork and mutual intellectual support—the characteristics, in aS 
of Operational Research. The social psychologist and the anthropologist will discern a number of famili: 
tendencies in such a movement—it has features in common with a nascent religion. f Hl ৰ 
The hardest aspect of the movement for those reared in a slightly earlier discipline is not Eo 
matical dressing nor even its conceptual complexity but the ambiguity which saturates every disous ন 1 
If you have regularly had your knuckles rapped for loose language, whether in logic orin le 
methodology or in philosophy, it is hard to adapt yourself to an atmosphere in which quite other stan a টং 
prevail. It is like being brought up in a society adhering to strict matrimonial orthodoxy and ov in Y 
one where free love is accepted. You may try to adapt, you may go through the motions of a new ce 
formity, but your conscience makes you miserable. And if you have a sneaking belief that el 
Society is, in important respects, better than the old your distress is all the more acute. These information: 
theorists may be swimming in a sea, of ambiguities but they seem to be getting somewhere. A 
It is important not only to assess what Information Theory is saying but, even more DC ET pe ‘ 
haps, to appreciate the innovation in methodology implicit in the fact that so many very different ti ডল 
are being said in what purports to be a single context. It is a context in which speech jostles with et 
dynamics, chance with electronics, librarianship with arithmetic, games with linguistics, taxonomy $ 
optics, perception with induction, logic with neurology—in fact almost anything goes. And out of t বং 
higgledy-piggledy empire we are getting, among other things, automation. Its own conceptual unity, and, 
in time one hopes, its own coherent discipline must take shape out of its seemingly amorphous assemblage 
of diverse elements. ee 
Information Theory is already making piercing inroads into most of the existing major disciplines— 
into logic and mathematics, physics and biology, linguistics and psychology, medicine and EO . 
Let us not underestimate the magnitude of its impact, It is unlikely that anyone can as yet Sone 
interpret its significance. It is akin to one of these Shifts of ecological equilibrium in which the eh 
acting factors are so numerous, and so resistant to precise calculation, that the outcome is quite un! 2 
seeable. We will each look for what interests us most in the phenomenon. The practical effects are ডল 
immediate and more obvious than the long-term theoretical implications. One of these latter is surely 
the methodological discovery that ambiguity is not only inevitable in all language but that it may be al 
principal source of novel and usable concepts—just as free love might break up the genetic stratification 
of a rigid social system in which caste separates marriage-groups as effectively as geographical distance. 
Novel genetic clusters will emerge, and similarly Information ‘Theory is throwing up quite novel concep 
tual clusters. ন 
The importance of ambiguity lies in the light that it throws on interpretation. We have been Oboe 
too long with an ideal of one-one correspondence between elements in the stimulus and elements in ৰ 
percept. The realization that stimulus-elements serve as cues for the evocation of interpretative Ss 
Work is not novel but its implications go much further than the theory of perception has indicated. Tho 
Psychology of productive thinking is involved here, and with it the psychology of communication. jb 
terminology of ‘signal’ and ‘noise’ borrowed from telephone engineering is useful here and has been 
to good effect in this symposium by D. J. Bruce of Reading in a simple experiment capable of consice! 


able development. Four series of tape-recorded words are presented a number of times to a group © 
Subjects. They are com! 


sively diminished, wit] 


of & random character. Each of the other two was selected from a specific context namely, parts er 
body and Finds of food. The outcome, 


context must inevitably be supplied 5 
It not only stores ‘bits of information’ but a hierarchy of established contexts. And it must posses 


G. PATRICK MEREDITI 


Publications recently received 315 


On Human Communication. By CoLix CHERRY. New York: Wiley. London: Chapman 
and Hall. 1957. Pp. xiv+333. 54s. 


This book is intended as a general introduction to a series of forthcoming texts by various authors on 
specific aspects of communication. Tt therefore touches on each of the sciences connected with the sub- 
ject, in a series of self-contained chapters: one introductory, one historical, and the remainder divided 
between linguistics, phonetics, statistical communication theory, semantics, and psychology. Each 
chapter is meant for readers who are not specialists in the particular topic, so that the book may well 
attract those who want an outline of the ideas of neighbouring disciplines. A number of references are 
given, which allow further exploration: their value is reduced by the absence of an author index or any 
other way of finding the portion of text in which a particular reference is cited. 

Tt would be easy for any professional psychologist to find fault with the chapter on that subject: 
certainly those of, say, the learning theory variety should be warned against regarding the last chapter 
as a comprehensive guide to the activities of their cybernetic colleagues. But such criticism misses the 
point of the book. We ought rather to ask whether it succeeds in communicating ideas across the barriers 
between the sciences. The strongest parts, as might be expected, are those dealing with communication 
theory and signal analysis. On these topics more is expected of the reader than in other chapters: he can 
hardly survive if he is frightened of an integral sign, and many psychologists are. But easier short treat- 
ments are already available; the merit of this one is rather that it is intermediate, going into some detail 
without the length and complexity appropriate to an engineering handbook. The other disciplines are 
handled adequately on a2 more elementary level. 

All in all, this is probably the best introduction to all these neighbouring fields yet available in a single 
volume. There are few people who could have written it single-handed. However, Dr Cherry’s broad 
sympathies are only too clearly revealed by his remark that ‘the mechanical engineer designs a motor-car 
to operate with its driver, as an integrated man-machine unit’. 'Too often the engineer does nothing of the 
sort, and the car-driver suffers. Equally many psychologists are content to regard language as merely a 
kind of bee-dance. Tn this case it is psychological theory which suffers. Books of this sort serve to remind 


us that there is more behaviour in our daily life than is dreamed of in our philosophy 
D. B. BROADBENT 


Interviewing for the Selection of Staff. By BE. ANstey and E. O. MERCER. London: 
Allen and Unwin. 1956. Pp. xiv+111l. 10s. 6d. 


Two experts have collaborated to produce one of the few really effective aids to those who, often with- 
out qualifications and training, have to do a job in the field of applied psychology. It is a popular account 
in that the layman will find it easy to read but it is certainly not popular in the pejorative sense of that 
word. There is nothing in it that a university psychologist would not be proud to have written. 

After modestly limiting the purpose of the book to those who are occasionally called on to interview 


people for appointments or promotions, @ few pages are devoted to the aim of the selection interview. 


The next chapter advises the interviewer on how to ask himself questions before interviewing, questions 
about aspects of the job and then questions about the candidates to which he might hope to discover 
answers by means of the interview. A short chapter on “Preliminaries and Setting’ bears the stamp of 
the authors’ experience. A miracle of condensation is achieved in the heart of the book in a 10-page 
chapter called ‘Method during Interview’. It could not be bettered in such a small space. 

Txcellent advice is offered on note taking and report writing, and specimens of rating scales and inter- 
view forms are shown. Critical and knowledgeable accounts are given of Board Interviews and Multiple 
Interviews and good sense is talked about hauling all the material together into conclusions and recom- 
hapter entitled ‘Advice to a person about to be interviewed’—and 


mendations. A novel feature is a ¢ t 
good advice it all is. Here is & sample. “You may be asked about your family. Whatever your origin, 


refer to it openly and without defensiveness. If your father had a distinguished career, why conceal the 
inemployed, you may be the more able to pay tribute to the way your 


fact? Tf he was poor or for a time uv t j 
parents brought you up." For good measure three appendices and a booklist are added. A bargain at 


10s. 6d. DENIS MOMAHON 
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Supervisory and Ezecutive Development: A Manual for Role Playing. By N. R. F. MAIR, 
A. R. Sorex and A. A. MateR. New York: Wiley. London: Chapman and Hall. 
1957. Pp. xi+330. 52s. 


For those who wish to indulge in role playing as part of human relations training, this book provides 
complete instructions. Its authors claim that it is equally applicable to industrial executives and super- 
visors, individually or in small or large groups, and to the family circle. No skilled instructor is required, 
for it does not set out to be a text-book; it “proposes to avoid giving answers. Some principles and facts 
may be introduced, but basically the aid that may be supplied is in the form of raising questions and 
exploring issues’. The course of twenty case-studies covers the ground from straightforward, everyday 
problems met by first-line supervisors to complex organizational questions confronting managers and 
directors. Eight of these studies appear to consist of new material, the remaining twelve being adapta- 
tions from work published previously by the senior author. Only one case requires more than eight 
players, and six of them contain only two parts. However, minutely detailed directions show how groups 
of the order of a dozen up to several hundred members may derive simultaneous benefit from the pro- 
gramme. For each case there is an introductory statement focusing the problem to be solved. Next come 
instructions for the conduct of the ‘play’ (either Multiple, or Single Group, Role Playing Procedure, 
including sometimes the Skit Completion Method or the Dramatized Case Method), followed by back- 
ground to the specific study and roles for the players. Finally, there is a discussion about the general 
human relations principles involved. 

It will be clear from this account that the book is likely to be of value to serious students of psychology 
and sociology only in so far as they may wish to familiarize themselves with these particular applications 
of role-playing techniques; it is not written for them. Tts potential field of usefulness includes, rather, the 
various extra-mural, W.E.A., technical college and adult education centre courses concerned with human 
relations, and training departments in industrial organizations. Except possibly for the last of these, 
the price will be a serious drawback, since each member of the group requires a copy; the roles are 
deliberately not available separately, and reproduction is expressly forbidden. For groups of all these 
kinds, some rewriting would be needed to make the settings more realistic, and the names and vocabulary 
more familiar (the word unique, for example, occurs at least four times in the first 10 pages). In fact, the 
book may well be of more value as a starting point for an instructor than as a manual for class members. 

On the one hand we may feel grateful to the authors for having given so careful a picture of one aspect 
of contemporary American supervisory training practices; on the other, we are left with regrets that no 
evidence is included as to the effectiveness of role-playing techniques in furthering one of the most im- 


portant aims of such training—the change of attitudes in actual work situations. Nor is the need fof 
Such evidence menti. g ' 
MY DERMOT STRAKER 


Psychology of Personnel in Business and Industry. By RocER M. BELLOWS. London: 
Staples. 1956. Pp. xii+467. 42s. 


This thick book is the first British publication of the second American edition. Tt is written more for 
business executives and personnel managers than for Psychologists but although briskly written is nob at 
alla popular handbook. Part one is a very interesting but, to British readers, not very useful layout an! 
description of the kinds of work different kinds of personnel people do in U.S A Part Two, about one 
third of the book, reports research on workers’ satisfactions, group Aynatios and. attitude surveys a 
covers in a condensed but effective way the material used by Viteles in his Motivation and Morale i 
Industry. This Part has grown and has been brought up to date since the first edition. ‘Those whose 
acquaintance with the literature on the theory of social and industrial Psychology stops at Roethlisberger’ 
Lewin and Moreno will find this part of the book very useful. ঢ 

Part Three is an account of modern selection methods and of some aspects of training. In this part 


the most interesting chapters for this reviewer were one on Recruiting, which sets the whole problem ৰ 
selection ina wide context, and another on Readability of training material in which much more ther 
Flesch 5S Work is reported. (I particularly liked the formula for calculating the ‘Fog Index’ of a piece 
writing.) After finishing the book one has a fairly clear picture of the author: he Nea to be an efficient 
keen, executive-type industrial psychologist who is research minded and a gOGnHBL at huh The boo 


pretends not to be scholarly (presumably so as not to put off the kind of reader for whom it is written) Li 
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it is packed with research material and does not stray beyond the evidence; one often discovers that the 
author has himself carried out applied research in a particular field although some of it has not been 
published. Psychologists working in the social-industrial fields will find it a useful book, students inter- 
ested in psychology applied to industry should have access to it and all British personnel managers would 
find it very valuable. DENIS MOMAHON 


Intelligence in the United States. By JoH'N B. MINER. New York: Springer. 1957. Pp. xii + 
180. $4.25. 


‘This book is a strange mixture of over- and under-statements. The author claims that he has made a 
survey of a cross-section of the U.S. population ‘with conclusions for manpower utilization in education 
and employment’. This would appear to be overstating the case since the book is based simply on the 
results of testing 1500 subjects (1347 whites and 153 negroes, ranging in age from 10 years to 75+) on 
one 20-word, multiple-choice vocabulary test, and comparing their scores with their occupations (n= 316), 
race (n=2), religion (n=4), social class as self-estimated (n=4) and sex (n=2). The other variables con- 
sidered include education, place of residence, marital status, and age. On the basis of his subjects’ scores 
on the vocabulary test and their position on these other variables, Dr Miner estimates what proportions 
of people in the U.S.A. are over- and under-employed, over- and under-educated. He expounds, in 
percentages correct to one—sometimes two—decimal place, how many should be ‘promoted’ and how 
many ‘demoted’. It is among these conclusions especially that understating of a kind occurs. For ex- 
ample, having ascertained ‘the degree of manpower wastage as indicated by tests of verbal learning’ and 
specified the numbers at every level who should be promoted, he adds with apparent light-heartedness: 
‘In order to determine the extent to which our present occupational placement system produces a devia- 
tion from one based entirely on a verbal ability criterion, all that is necessary is to compare an individual's 
vocabulary score with the ranges that have been established and then determine whether it would be 
necessary to promote or demote him to ensure his employment at a level consistent with his intelligence. 
‘The degree of deviation can then be specified in terms of the percentage of the working population who 
would have to be promoted to a higher occupational level to attain a perfect intelligence-occupation 
correlation. An equal number will, of course, have to be demoted in order to keep the number of people 
working at each level constant’ (reviewer's italics). ‘The last sentence (which ends the section) strikes the 
reviewer as a masterly understatement of difficulties—leaving aside any question as to the defensibility 
and value of Dr Miner's plan. 

Dr Miner is interested above all in avoiding wastage. Towards the beginning of his chapter on ‘The 
utilization of intellectual resources in the educational system’ he says: ‘The data, to be presented in this 
and the following chapter, on educational and occupational manpower wastage are unique.’ The reader, 
pursuing page after page of what can only be called autistic thinking, becomes inclined to agree. Dr 
Miner's conclusions rest on two assumptions. The first is the infallibility of the 20-word vocabulary test at 
all levels and for all purposes. ‘The second is the fact—rather than assumption—that 90%, of any given 
group score above the 10th percentile! Lest it be felt that this analysis is less than fair to Dr Miner, the 
following two excepts are offered for consideration. (a) ‘A score of seven comes directly above the tenth 
percentile point of the semi-skilled workers, and accordingly anyone with a score of seven may be con- 
sidered as capable of semi-skilled work but not of skilled or highly skilled jobs. Anyone with six or less 
words correct is, by exclusion, intelligent enough only for unskilled labor.’ (b) ‘In establishing minimum 
requirements for performance at each educational level, the score directly above the 10th percentile was 
chosen... .In using the 10th percentile point as a lower bound, a tendency to underestimate the number 
of students who could do more advanced work is introduced.’ 

‘The remaining parts of the book deal primarily with the findings of other workers who have investigated 
test scores as related to school, home and occupational environment; and with ‘social stratification’, the 
main variables being race (black and white) and social class. On the last two points, Dr Miner ন 
several naive comments. For example, referring to social class he says: ‘What leads people who do not 
meet the objective criteria for membership to identify with the upper class is impossible to say.’ Towards 
the beginning of the book the reader has difficulty in deciding just where the author is going. I By the end 
of the book, he has decided that it would have been better not to travel at all than to travel hopefully. 


A. W. HEIM 
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Perceptual Processes and Mental Illness. By H. J. EysENcx, G. W. GRANGER and J. C. 
BRENGELMANN. Maudsley Monographs No. 2. London: Chapman and Hall. 1957. 
Pp. 144. 95s. 


‘The inquiry described in this monograph was undertaken in order to investigate the possibility that the 
perceptual processes of neurotic and psychotic individuals differ in some way from those of normals; 
to ‘isolate differentiating variables and offer explanatory hypotheses concerning the processes responsible 
for differentiation’. Such an investigation could be of great interest and value, particularly if the nature 
of the differences could be determined. Unfortunately the experiments carried out by the authors of the 
monograph cannot advance our knowledge greatly. ‘They presented a large and heterogeneous collection 
of tasks to groups of normal, neurotic and Psychotic individuals. These included sensory tasks (dark 
adaptation, colour vision, acuity, after-images, etc.); oculo-motor tasks (binocular fusion, accommoda- 
tion, ete.); perceptual tasks (Gottschaldt figures, visual illusions; number, pattern and object perception, 
etc.). In so far as can be judged from the brief and not very lucid descriptions given, the experiments were 
frequently carried out by techniques too crude to show up other than gross differences of function; they 


many of these tasks the neurotics and Psychotics performed slightly worse than did the normals, but that 
there was a great deal of overlap between the different groups for most of the tasks. An attempt was also 


sification of the subjects in terms of 
of a stronger tendency towards the 


Of scores of normals and abnormals Shows a comparatively small overlap, so that about three-quarters of 
the cases in the two groups were correctly differentiated. However, it is doubtful whether even these 
tasks could be used as diagnostic instruments as they stand. 


A far higher degree of care and accuracy in the design and performance of the tasks, such as is normally 
used in carrying out experiments of this kind, is obviously necessary before any valid data can be obtained 
to demonstrate that neurotics and Psychotics perceive differently in any consistent way from normals. 


M. D. VERNON 


Left handedness: Laterality Characteristics and their Educational Implications. By 
MARGARET M. CLARK. University of London Press. 1957. Pp. xvii4+214. 15s. 


This monograph, sponsored by the Scottish Council for Research in Education, is divided into two parts, 
the first part reviewing the literature 


ge of handedness and stuttering, and between crossed laterality and 
» While the special difficulties that are apt to beset the left-handed 
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The author’s sample of 330 children aged between 11-12 was unselected as regards laterality, and free 
from any known bias in respect of intelligence and social background apart from being entirely urban. A 
battery of 18 tests, most of them designed to measure preference rather than Skill, was applied to each 
child individually, and a writing test was administered in the classroom. The results are analysed with pains- 
taking attention to detail; and while it may not be easy for the general reader to keep his perspective as 
he gropes through a forest of statistics, the raw material is all there for anyone who wishes to discover 
how many left-footed hoppers were observed to kick with the right foot, or the ratio of left-eyed to 
right-eyed peepers. 

Some of the conclusions drawn, e.g. that left-handers can hold their own both as writers and as scholars, 
will come as a relief to some parents, although probably as no surprise to workers in the educational field. 
When the author concludes finally that ‘no essential difference was apparent between left-handers and 
right-handers, except for their use of a different hand’ one wonders whether the matter ought really to 
have been allowed to rest there, for surely their behaviour in the test situation cannot be expected to tell 
the whole story. Indeed at least one reader, himself a member of that ‘sinister minority’ to which the 
author is evidently proud to belong, is doubtful whether any valid conclusions can be drawn about the 
Significance of left-handedness from a sample which included no more than 18 left-handed writers. Yet 
while one might have wished for a more imaginative approach to the problem, a survey of this kind has 
nearly always something to contribute. All who are professionally concerned with primary education 


would do well to read it. MICHAEL HUMPHREY 


Language, Thought and Reality: Selected Writings of Benjamin Lee Whorf. Ed. with an 
Introduction by Jon B. CARROLL. London: Chapman. New York: Wiley. 1956. 
Pp. xi+278. 56s. 
Benjamin Lee Whorf was an industrial chemist, trained at the Massachusetts Institute of Technology, 
who attained a remarkable reputation as a ‘trouble shooter’ for a Fire Insurance Company. Early inhis 
comparatively short life—he died at forty-four—he turned his unusual abilities to the study of linguistics, 
working for a while with Sapir at Yale. Apart from purely linguistic essays this collection of his writings 
contains a number of papers maintaining the thesis that ‘thinking’, in particular thinking about such 
ultimate metaphysical problems as the nature of space and time, derives from the language used by the 
thinker. ‘The general thesis is not of course by any means new, but its derivation from American Indian 
languages such as Hopi will be interesting to psychologists. One reads the book with respect for the 
power and originality of the author's mind, but with the feeling that the psychological issues are treated 
from the outside, by one only superficially cognizant of psychological method and data. 
GEORGE HUMPHREY 


A New Approach to Figure Drawing. By L. CALiGoR. Springfield, Hlinois: Thomas. 
Oxford: Blackwell. 1957. Pp. xii+148. 34s. (Test materials available at 45s.) 


Projective techniques utilizing human figure drawing are becoming more widely known and the present 
book adds another method to the approaches associated with the names of Goodenough, Wechsler and 
John Buck. The new technique is intriguing—the subject goes from one drawing to the next whilst the 
preceding drawing is visible to him through the transparent paper; he may trace it and virtually repeat it, 
modify it or ignore it completely His handling of this situation, as well as the various details of the draw- 
ing, the placement and line quality are considered valid diagnostic clues. K | lS 
Dr Caligor provides a scoring system based on objectively scorable dimensions and attains a high inter- 
Scores agreement. The scores are stated ‘in terms of a deviation from a statistical norm approximately 
Unfortunately the book contains no statistical material and the 


the mode scores of normal subjects’. j itist 
efers to a study of items differentiating between 21 college 


only relevant reference given by the author 1 
males and 21 hospitalized paranoid schizophrenics—this could scarcely be called a normative study 


serving as a basis for a complete test manual to be used in clinical practice. 4 f 

Even more disappointing is the systematic list of suggested interpretations for the various scoring 
categories which are, no doubt, based on wide clinical experience, but which would be more convincing 
and valid if supported by some evidence. Though Dr Caligor's technique shares this fault with the 
Systems devised by his predecessors, one feels that nowadays, having demonstrated the wealth of clinical 
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material obtainable from drawings, investigators should approach this field more systematically and not 
by-pass such important factors as Sex, age, intelligence, cultural background, etc. 

In the meantime, this new publication’s main merit is the Presentation of a novel and promising pro- 
jective technique and of a scoring method which may well be used for testing experimentally the validity 


of drawing interpretations. H. C. GUNZBURG 


On the Barly Development of Mind. By EDwARD GLoveR. London: Imago. 1956. 
Pp. xi+483. 45s. 


Dr Glover is a veritable Mrs Battle. He is all for a clear fire, a clean hearth, and the rigour of the Freudian 
game. He regards most of the neo-Freudian developments much as that good lady would have con- 
templated Bridge or Canasta, or any other sectarian variant of her favourite sport. “The object of the 
following survey ’—his 1949 Paper on The Position of Psycho-analysis in Great Britain—‘is to promote a 
clear distinction between the standard findings of psycho-analysis and those more speculative accretions 
Which. . .do more credit to the hearts than to the heads of their sponsors.’ 

This first volume of Selected Papers on Psychoanalysis is, in virtue of the omissions, as prodigious as 
the visible peak of an iceberg, and much of it does not make easy reading. It includes 28 papers out of the 
177 that Dr Glover has published over a period of forty years, and that are listed in full in a personal 
bibliography at the end of the book. This selection stretches chronologically from 1942 (The Significance 
of the Mouth in Psycho-analysis) to 1954 (The Frontiers of Psycho-analysis), and is amplified, garnished, 
and enlivened by introductions and notes—expository, hortatory, critical, topical, and controversial— 
on Eysenck, Goldman-Eisler, the relations between the different disciplines bearing on psychology, the 
risk of the dilution of Psychoanalytic values in the course of inter-disciplinary team-research (not that 
Glover is opposed to this), and a Variety of other matters. Inevitably, the papers are not all of equal 
Significance to the general Psychologist, and not all of them, despite the title of the book, and its re- 
iterated emphasis on the value ‘of the developmental approach in clinical practice and theoretical dis- 
Cussion, are equally important to or likely to be understood by the genetic psychologist. But orthodox 
Psychoanalysis, in one of its most Significant aspects, is an attempt at a genetic psychological theory, and 
it is important that the child Psychologist should be clearer than he often is about the origin and nature 
of the formulae that he employs without adequate examination. Yet here, in reading these papers, we 
are reminded that, whatever his claims, the analyst is in no better case than the experimentalist, like 
Michotte or Hebb, whose formulations cry out for genetic underpinning. “The obscure stages of early 
mental development which are not accessible to direct analysis. ..can be outlined only by means of 
plausible “Preconstruction” ’, which exposes the analyst to the dangers of ‘encroachment by speculations 
which, uncontrolled, are little more than wild Surmises’. These are Dr Glover's words, and it is this con- 
tinuing element of ‘wild surmise’ that still supplies much of the detail of the psychoanalytic account of 
early psychological development. 

But there must be few Psychologists, whether they are working in the clinical field or not, who would 
fail to find stimulation in this collection of essays by a clinician of experience and wisdom. These qualities 
lend force to the slighter and less technical Papers, some of which are among the most interesting in the 
book; and it is these too, rather than the weight of psychoanalytic theory, that give point to many of 
Dr Glover's obiter dicta as, for example (from The Unconscious Functions of Bducation): ‘even amongst 
analysts the view that education is an unconscious mechanism... ‘serving amongst other purposes the 
Purpose of unconscious instinct inhibition is rarely emphasised’, or again from a critical notice (Psychology 
and the Public) written in 1945: ‘since defective children are almost invariably handled with unwisdom, 
they naturally respond by retreating into their lonely interiors, from which it takes a good deal of love and 
Teassurance to entice and rescue them.’ The present writer holds the view that there is urgent need for a 
common understanding, not merely between Psychiatrists and professional psychologists ‘on the job’ 
but at the level of principle between education, Psychology, and medicine (paediatrics, psychiatry, and 
Psychoanalysis), and there is much support for that broad proposition in this record of the development 
of Dr Glover’s thinking over many years of practice, reflexion, and astonishing literary productivity. 


GEORGE SETH 


CORRIGENDUM. In the review of Interpersonal Diagnosis of Personality ', the last sentence of the penul- 


timate ParngTODh, on p. 231 should read: ‘The Kaiser Foundation Research may well have a like 
influence on clinical and social studies during the next decade.’ 


